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PeaaKUHOHHblH  COBeT 

aKa^eMHK  PAH  T.H.  Jlp'imx,  ^anbHeBOCTOHHoe  ot- 
HCHCHHC  POCCHHCKOH  aKa.TCMHH  HayK,  3aMeCTHTeHb 
npeflce/jaTenH  (r.  BnaqHBOCTOK,  Pocchu) 
a okt.  TexH.  HayK  A.K).  Biuioi  pa;(OB,  HaynHO-npo- 
H3BOflCTBeHHOe  OObC.THHCHMC  «E  H,TpOTCXnpOCKT», 
reHepanbHbiH  nape kt op  (r.  CaHKT-neTep6ypr,  Pocchh) 
Hncn-KoppccnonncnT  PAH  A.H.  E eJib(J)aH,  Hhcth- 
TyT  BOflHbix  npo6neM  Pocchhckoh  aKancMHH  HayK, 
AHpeKTop  (r.  MocKBa,  Pocchu) 

KaHfl.  reoJi.-MHH.  HayK,  ^op.  H.A.  Ka3aicoB, 
HayHHO-HCCJieflOBaTeiibCKHH  pemp  «l  co,THiia- 
MHKa»,  nupcKTop  (r.  I O >Kno- C a x aa h n c k ,  Pocchs) 
port.  reorp.  HayK,  c.h.c.  JUA.  Cyderro,  Pocchhckhh 
rocynapcTBCinibiH  ncuarorHHCCKHH  yHHBepcHTeT 
hm.  A.H.  TeppeHa,  pcKan  (JiaKynbTeTa  reorpa(})HH 
(r.  CaHKT-neTep6ypr,  Pocchh) 
port,  reorp.  HayK,  pop.  B.A.  06h3ob,  Haymio-npo- 
H3BOPCTBeHHOe  OObCpHHCHHC  «E  H/ipOTCXnpOCKT)), 
tcxhhhcckhh  pHpcKTop  (r.  CaHKT-HeTep6ypr,  Pocchh) 
npocj).  <D.  Bth,  HHCTHTyT  3eneHbix  h  HHTenneKTy- 
ajibHbix  TexHonorHH  KHTancKOH  aKapcMHH  HayK,  3a- 
MecTHTenb  rmpcKTopa  (r.  Mynipni,  KHP) 
npotj).  K.  HHUiHMypa,  RnoHCKaa  accopnapHH  CHera 
h  Jibpa,  npe  jHpcnT  (r.  Tokho,  RnoHHa) 

POKT.  C.  <t>VKC,  HHCTHTyT  TOpHblX  pHCKOB  YHHBep- 
CHTeTa  npnpopHbix  pecypcoB  h  HayK  0  >kh3hh,  3aMe- 
CTHTenb  pupcKTopa  (r.  BeHa,  Abctphu) 

P epaKpiioiiiiaji  KOJiJieriiH 
port.  6hoji.  HayK  B.H.  Ee3HocoB,  IIayHiio-npoH3Bop- 
CTBeHHoe  o6bepHHeHHe  «rHppoTexnpoeKT»,  rnaBHbiH 
HayHHbiH  coTpypHHK  (r.  CaHKT-nerep6ypr,  Pocchh) 
POKT.  reorp.  HayK  B.I1.  EjiaroBeipeHCKHH,  HHCTH¬ 
TyT  reorpa<j)HH  Pecny6nHKH  Ka3axcTaH,  3aBepyio- 
hjhh  JiaSopaTopneH  npnpopHbix  onaenocTCH  (r.  Aji- 
MaTbi,  Ka3axcTaH) 

port.  (j)H3.-MaT.  HayK  <D.d>.  Bpioxaiib,  Mockobckhh 
roeypapcTBeHHbiH  cTpoHTenbHbiH  yHHBepcHTeT, 
npoc|)eccop  Ka<J>eppbi  HHiKeHepHbix  H3bicKaHHH  h 
reosKonorHH  (r.  MocKBa,  Poccua) 

Kapp.  reorp.  HayK,  c.h.c.  TA.  BHHorpapoBa,  Camcr-He- 
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HJieH-KoppecnoHpeHT  PAH  F./K.  EapviaeB,  EaM- 
KanbCKHH  HHCTHTyT  n p h p o p o rr  o  a  bi  o  b  a  n  na  Ch6hp- 
ckoto  otpcjtchhh  Pocchhckoh  aKapeMHH  HayK,  pn- 
peKTop  (r.  YnaH-Ypo,  Pocciia) 


Editorial  Council 

Grigoriy  I.  Dolgikh,  Academician  of  the  Russian 
Academy  of  Sciences,  Vice-chairman  of  the  Far  East¬ 
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flOKT.  reorp.  HayK  E.M.  TapniviaH,  Hhcthtyt  Bott- 
Hbix  npo6neM  Pocchhckoh  aKa/icMim  HayK,  aaBcay- 
khuhh  naoopaTopucH  runponornH  iiaBo/uiciiHM 
(r.  MocKBa,  Pocchu) 

30KT.  reorp.  HayK,  rrpoc|).  E.E.  r.ia3bipHH,  1  IauHOiiarb- 
HbiH  yHHBepcHTer  Pecny6nHKH  y36eKHCTaH 
hm.  M.  YnyrdeKa,  npo(j)eccop  (r.  TauiKeHT,  y36eKHCTaH) 
30KT.  (j)H3.-MaT.  HayK  B.K.  TyCHKOB,  MHCTHTyT  Bbl- 
HHCJIHTeJIbHOH  MaTeMaTHKH  H  M aT C M aT H H C C  K 0 H  reo- 
(J)H3HKH  ChShPCKOTO  0T;TCJ1CHH5I  POCCHHCKOH  akTUIC- 
mhh  HayK,  3aBeflyiOHiHH  JiaSopaTopneH  MaTCMaTiHic- 
CKoro  MOflenHpoBaHHa  bojih  nynaMH  (r.  IIobocm- 
6npcK,  Poccna) 

30KT.  B.  ^aCOMeJIJIH,  MHCTHTyT  3KOJIOTHH  H  OKpyiKa- 
IOIIICH  Cpe.Tbl  1  IaHHOIKLlbHOrO  UCHTpa  HayHHbIX  HC- 
CJTCjiOBanHH  OpannHH,  y HHBepcHTeTa  naHTeoH- 
Cop6oHHa  h  y HHBepcHTeTa  naproK-BocTOK  KpcTciE 
.THpcKT op  no  Hccne/jOBaHHaM  (r.  napiDK,  Opampia) 
npocj).  K.  ae  MoHr,  CTpacdyprcKHH  yHHBepcHTeT, 
'KiBcnyiomaM  Ka(|)e/ipoH  MOK/iyiiaporuibix  oTHouie- 
hhh  (J)aKynbTeTa  reorpaiJiHH  h  perHOHanbHoro  nna- 
HHpoBaHHa  (r.  CTpac6ypr,  (DpannHn) 
flOKT.  (J)H3.-MaT.  HayK  A.M.  JaiiiieB,  CnerpianbHoe 
KOHCTpyKTOpCKOe  Siopo  epCHCTB  aBTOMaTH3an;HH 
MopcKHX  m c err c,t o Ban h h  XI  an  b  h  c  b  o  c  t  o  h  h  o r o  ot.tcuc- 
Hna  Pocchhckoh  aKancMHH  HayK,  laBcnyioniHH  jia- 
SopaTopneH  bbihh c  ji ht cn b no it  runpoMexanuKH  h 
OKeaHorpa<})HH  (r.  KJmro-CaxariHHCK,  Poccna) 
flOKT.  reorp.  HayK,  npotj).  H.A.  Kajumim,  nepMCKHH 
rocynapcTBcnnbiH  iiaimoiiaubiibiH  HccncHOBaTcnb- 
ckhh  yHHBepcHTeT,  'KiBcnyioiHHH  Ka(|)cnpoH  MeTeo- 
ponorHH  h  oxpaHbi  aTMOC(j)epbi  (r.  nepMb,  Poccua) 
aKancMHK  PAH  B.M.  KmaeB,  BcepoccHHCKHH 
HayHHo-Hccjie/joBaTeabCKHH  hhcthtyt  runpoTex- 
HHKH  H  MeaHOpapHH  HM.  A.H.  KoCTaKOBa,  HayHHblH 
pyKOBO.THTC.Tb  (r.  MocKBa,  Poccna) 

30kt.  reoa.-MHH.  HayK  A.M,  JlexaTHHOB,  MO  «TyH- 
khhckhh  paSoH»  PccnyouHKH  bypaTna,  (r.  KbipeH, 
Poccna) 

KaHfl.  Tex.  HayK  A.E.  MajiameHKO,  CneujiajibHoe 
KOHCTpyKTOpCKOe  Giopo  CpC.TCTB  a  BT  0  M  aT  H  3  a  n  H  H 
MOpCKHX  HCCJieflOBaHHH  XI  aH  b  1 1 C  B  0  C  T  0  H 1 1 0 TO  OT.TCUC- 
Hna  Pocchhckoh  aKa/icMim  HayK,  nepBbiH  3aMecTH- 
Tcnb  nupcKTopa,  rnaisiibiH  KOHCTpyKTop  (r.  10/Kiio- 
CaxanHHCK,  Poccna) 

KaH/j.  reorp.  HayK,  non.  MJI.  MapKOB,  I  ocy/iap- 
CTBeHHblH  r H n p 0 XI 0 T H H C C K H H  HHCTHTyT,  H.O.  'KlBCHy- 
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Endon  Zh.  Garmaev,  Corresponding  Member  of  the 
Russian  Academy  of  Sciences,  Director  of  the  Baikal 
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Gleb  E.  Glaziryn,  Professor,  National  University  of 
Uzbekistan  named  after  Mirzo  Ulugbek  (Tashkent, 
Uzbekistan). 

Viacheslav  K.  Gusiakov,  Doctor  of  Science,  The  In¬ 
stitute  of  Computational  Mathematics  and  Mathemat¬ 
ical  Geophysics  Siberian  Branch  of  the  Russian 
Academy  of  Sciences,  Head  of  the  Laboratory  of 
Mathematical  Modeling  of  Tsunami  Waves  (Novosi¬ 
birsk,  Russia) 

Vincent  Jomelli,  Ph.D.,  Research  Director  of  the  In¬ 
stitute  of  Ecology  and  Environment  of  the  French  Na¬ 
tional  Center  for  Scientific  Research,  the  University 
Pantheon-Sorbonne  and  the  University  Paris-Est  Cre- 
teil  (Paris,  France) 

Carmen  de  Jong,  Professor,  Head  of  International 
Relations  at  the  Faculty  of  Geography  and  Regional 
Planning,  University  of  Strasbourg  (Strasbourg,  France) 
Nicolay  A.  Kalinin,  Professor,  Head  of  the  Depart¬ 
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Academy  of  Sciences,  Scientific  Director  of  All-Rus¬ 
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Anatoliy  M.  Lekhatinov,  Doctor  of  Science,  Munic¬ 
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Anatoliy  Ye.  Malashenko,  Ph.D.,  deputy  director  of 
the  Special  Research  Bureau  for  Automation  of  Ma¬ 
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K>mero  OT^enoM  rrporno'iHpoBam™  niTpoTorHie- 

CKHX  npOUCCCOB  H  3  K  C  n  C  p  H  M  C  HT  TT  B  H  B I X  HCCJieTOBa- 
hhh  (r.  CaHKT-neTep6ypr,  Pocchh) 
aKaacMHK  HAH  PK  A.P.  Meney,  HHcnnyr  reoipacjiHH 
Pecny6nHKH  Ka3axcraH,  TiipcKTop  (r.  AnMaibi,  KaiaxcTan) 
a okt.  reorp.  HayK  A.B.  I Iaiinii.  Mockobckhh  rocy- 
aapCTBeHHbffl  yHHBepCHTeT  HM.  M.B.  JIOMOHOCOBa, 
npotj)eccop  Katjiezipbi  reoMoptJiojiorHH  h  naneoreo- 
rpat})HH  (r.  MocKBa,  Pocciia) 

aKa/jeMHK  HAH  PK  M.B.  CeeepcKim,  MHCTHTyT 
reorpatj)HH  Pecny6nHKH  Ka3axcTaH,  noHCTHBiH  th- 
peKTop;  HayHHbifi  pvkobothtctb  (j)  y  h  t  a  m  c  ht  a„i  b  h  b  i  x 
h  npHKJiaflHbix  Hccne^OBaHHH  JiadopaTopHH  rnapHO- 
jiothh;  BHUc-npc3HacnT  M c >kt y h a p o a h o h  rnapHO- 
norHHCCKOH  acconHaiiHH  (r.  AjiMaTbi,  Ka3axcTaH) 
KaHfl.  reorp.  HayK,  ToneHT  C.A.  CoicpaTOB,  Moc¬ 
kobckhh  rocy^apcTBeHHbiH  yHHBepCHTeT  hm.  M.B. 
JIOMOHOCOBa,  3aMecTHTenb  TCKana  reorpa(|)HiecKoro 
(|)aKyjTBTCTa  no  nayiHOH  pa6oTe  (r.  MocKBa,  Poccua) 
TOKT.  reorp.  HayK,  npo(|).  E.A.  TajiaHOB,  Ka3axcKHH 
HapHOHajibHbiH  yHHBepCHTeT  hm.  A.iB-OapaoH,  npo- 
(|)CCCOp  Ka(|)C,TpBI  MCTCOpOHOTHH  H  THTpOJIOTHH 
(r.  AnMaTbi,  Ka3axcTaH) 

aKa/jeMHK  PAH  A.K.  TyjioxoHOB,  EaHKaiibCKHH  hh- 
CTHTyT  n p h p o ,t o n o 3 B3 o b a ir hh  ChShpckoto  ottctc- 
HH51  PoCCHHCKOH  aKa.TCMHH  HayK,  HayHHblH  pyKOBO- 
THTeJib  (r.  yaan-Yao,  Poccim) 

KaH^.  reorp.  HayK,  top.  C.C.  HepHOMopen,  Moc¬ 
kobckhh  rOCy.TapCTBCHHBIH  yHHBepCHTeT 

HM.  M.B.  JIOMOHOCOBa,  CTapHIHH  HayHHblH  COTpyfl- 
hhk  Jia6opaTopHH  CHeiKHbix  naBHH  h  cenen  reorpa- 
(|)h TccKoro  (j)aKynbTeTa,  npeiiiTCHT  Cctcboh  acco- 
pnapHH  (r.  MocKBa,  Poeena) 

KaHfl.  reorp.  HayK  n.A.  Mepnoyc,  CnepnarbHoe  koh- 
CTpyKTOpCKOe  6lOpO  Cpe.TCTB  a BTO M aTH 3a HH H  MOpCKHX 
HccnejioBaHHH  JlaTBncBocTonnoro  oT/jeneHHH  Pocchh- 
ckoh  aKa.TCMHH  HayK,  BC.TyniHH  HaynHbiH  coTpy.THHK  jia- 
OOpaTOpHH  3K30reHHbIX  rCO.THHaMI'RCCKHX  npOUCCCOB  H 
CHe>KHoro  noKpoBa  (r.  fOmio-CaxajiHHCK,  Poeena) 
KaHfl.  Tex.  HayK  C.B.  LllBapeB,  MHCTHTyT  reorpa- 
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OyHAAMEHTAJlbHblE  nPOEJIEMbl  TH/JPOCOEPbl  3EMJ1H 
FUNDAMENTAL  PROBLEMS  OF  THE  EARTH'S  HYDROSPHERE 


yj\K  556 

rnnPOJiorHJi:  coothouiehhe 

TEOPETHHECKOH  H 
nPHKJIA^HOH  rH^POJIOrHH 

T.A.  BHHorpaflOBa1,2,  A.K).  BmiorpaflOB2,3 
1  Ca 1 1 i<m -Hem  ep oypecK u u  zocydapcmeeunuu 
ymieepcumem,  2.  CaHKm-IJemep6yp2,  Poccuh; 

2 OCX)  HayvHO-npoiaeodcmeeHHoe  oSbeduHeuue 
'TudpomexnpoeKm",  2.  Bandau,  Poccuh; 

3  Ca / / Km  -Hem  ep oypccK u u  cocydapcmeenubiu 
jiecomexuuuecKuu  ymieepcumem  wueuu 
C.M.  Kupoea,  2.  Can  Km  - 1  lem  ep  6ype,  Poccuh 
vinograd  1 95  0@mail.ru 

AHHOTauim.  I  IpcmaracMan  cTaTba  othochtch  k 
paiacny  (|)hjioco([)hh  kohkpcthoh  nayinoH 
flHCUHnjiHHbi  -  ruapoaoruH.  OHa  onupaeTca  Ha 
HaeoaorHK)  lOpHH  EopHCOBHua  BHHorpaaoBa, 
yucHHKaMH  h  nocaeaoBaTeJiaMH  KOToporo  Mbi 
aBJiaeMca.  CTaTba  cocTaBJieHa  no  ero  ScccaaM, 
3anHcaM,  orpoMHOMy,  eme  He  ao  KOHpa 
paccMOTpeHHOMy  h  o6pa6oTaHHOMy  Hacaeamo. 
H,eJibio  paooTbi  aBJiaeTca  nonbiTKa  oopaTHTb 
BHHMaHHe  Ha  TaKOH  Ba'/KHblH  H  aKTyaJIbHblH  Bonpoc, 
Kan  cooTHouieHHe  ypoBHeii  iiaiiinx  tcopcthhcckhx 
pa3pa6oTOK  b  rH/ipoaorHH  h  hx  n p a kt h c c k o r o 
npHMeHeHHa.  B  cTaTbe  noKa3aHo,  mto  Ha  aaimoM 
3Tane  rnapoaorHa  6oabiiic  pace  m  aT  p  h  b  a  ex  c  a  Kax 
Tcxnoaorna,  hcm  Kax  nayKa.  I  loao/KHTcabiibiH 
HMHa>K  pe3yabTaTaM  HccaeaoBaTejibCKHx  paooT  b 
oSaacTH  rHapoaorHH  co  jaacT  TcxiioaorHHccKHH,  a 
He  npo(J)eccHOHanbHbiH  ypoBeHb  HcnoaHeHHa.  B 
paSoTe  paccMOTpeHbi  MeToaoaorHHecKHe  h 
3KcnepHMeHTanbHbie  acncKTbi  «TpaaHHHonnoH 
rH,apoaorHH»  h  «rH,apoaorHH  HOBoro  noKoaciiHa»; 
a  an  a  onciiKa  coctojihhji  coBpeMeHHoii  npHKaaanoH 
ruapoHorHH;  paccMOTpeHbi  HOBbie  KonucnuHH 
npHKaaanoH  ruapoaorHH.  Taioxe  b  CTaTbe 
paccMOTpeHbi  jaaaan  onepaTHBHOH  raapoaorHH, 
nporH03HpoBaHHH  raapoaorHnecKHX  aBaciiHH  h 
npoucccoB,  nocaaBacnbi  raaBinac  Bonpocbi 
rHapoaorHH  -  pacacTbi  (|)opMnpoBanna  pcanoro 


DOE  10.34753/HS.2020.2.2.102 

HYDROLOGY:  RELATION 
BETWEEN  THEORETICAL  AND 
APPLIED  HYDROLOGY 

Tatiana  A.  Vinogradova1,2, 

Alexey  Yu.  Vinogradov2,3 
1 Saint  Petersburg  State  University,  St.  Petersburg, 
Russia ;  2 Scientific  and  Industrial  Research 

Association  Gidrotehproekt,  Valday,  Russia; 

3 Saint  Petersburg  State  Forest  Technical  University, 
St.  Petersburg,  Russia 

vinograd  1 95  0@mail.ru 

Abstract.  The  proposed  article  relates  to  the 
philosophy  of  a  specific  scientific  discipline  - 
hydrology.  It  is  based  on  the  ideology  of  Yuri 
Borisovich  Vinogradov,  whose  students  and 
followers  we  are.  The  article  is  based  on  his 
conversations,  records,  a  huge  heritage.  The  aim  of 
this  study  is  an  attempt  to  draw  attention  to  such  an 
important  and  relevant  issue  as  the  correspondence 
of  modem  theoretical  developments  in  hydrology 
and  their  application  in  practical  hydrology. 

It  is  shown  that  at  this  stage,  hydrology  is  seen  more 
as  a  technology  than  a  science.  A  positive  image  of 
the  results  of  research  in  the  field  of  hydrology 
creates  a  technological  rather  than  professional  level 
of  performance.  The  paper  assesses  the  state  of 
modem  applied  hydrology;  new  concepts  of  applied 
hydrology.  The  tasks  of  operational  hydrology, 
forecasting  hydrological  phenomena  and  processes 
are  considered.  The  main  questions  of  hydrology  are 
posed  -  calculations  of  the  formation  of  river  flow. 
New  generation  hydrology  should  prevail  over 
traditional  hydrology.  This  should  be  manifested  in 
the  achievement  of  the  true  adequacy  of  our 
modeling  systems  to  nature.  The  danger  of 
simplification  of  natural  phenomena  and  processes, 
which  is  traditionally  used  in  calculation  methods  in 
hydrology,  is  considered.  The  article  addresses 
general  issues  regarding  the  future  of  hydrology  and 
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CTOKa.  I  H3po3oni3  HOBoro  noKoneHHa  303>KHa 

noBceMecTHo  B03o6naaaTb  1133  Tpa,iHUHoinioH 
rHflponorHeH  20-ro  BeKa.  3to  30JHKH0  npoM bhtbcm 
B  JIOCTHaCeHHH  nOflJIHHHOH  33 e K B aT F I O C T H  H3TITHX 
M03C3HpyioniHx  chctcm  npnpofle.  PaccMOTpeHa 
onacHOCTb  nca3CKBaTiioro  ynpomcnna  HeKOTopbix 
npHpoxiHbix  HBJieHHH  h  npopeccoB,  KOTOpOe 
Tpa^HijHOHHO  Hcno3b'iycTC3  b  pacucTtibix  MCT033X 
b  rHflponorHH.  KpoMe  Toro,  b  CTaTbe  3aTpoHyTbi 
o6iiihc  Bonpocbi,  KacaioinHcca  6y/iymcro 
TH3p030THH  H  CHCTeMbI  T  H  3  P 0 M CT  C 0 p 0 JIOTHHeCKHX 
Ha6jno,qeHHH.  ElepBOH  oco6eHHocTbio  hoboh 
CHCTeMbi  6v3ct  Hcnojib30BaHHe  b  Hen 
npHHIIJfflHaHbHO  HOBbIX  npH6opOB  H  yCTaHOBOK, 
KOTopbie  acxT/KHbi  coBcpniHTb  nepeBopoT  B 
r  H  3  p  0  M  CT  C  0  p  0  3  0  r  M  H  C  C  K  0  H  (j)  V 1 1 3  3  M  e  HT3JI  b  HO  H  H 
npHKHa^HOH  HayKe,  noiBCXiaioinnx  HHoe 
pa3pemeHHe  na63i03acMbix 

TH3poMeTeopo3orHHecKHx  ntxicfi  bo  BpeMeHH  h 
npocTpaHCTBe.  3to  kbcbctcm  h  Tpa3HHHomibix,  h 
HOBbIX  CnOCOOOB  H3MepeHHH.  EC3H  CCHH3C  333 
MaCCOBOTO  M03C3Hp0B3IIH3  f  | )  0  p  M  H  p  0  B  a  1 1 II 3  CTOKa, 
ocyiiiccTB.iHCMoro  no  CTaii3apTiibiM  3amibiM 
na63i03CiiHH  cera  r  h  3  p  o  m  ct  c  o  p  o  3  o  r  h  3  c  ck  n  x 

CTaHPHH,  paCHCTIIblH  HIITCpB33  BpeMeHH  paBCH 
CyTKBM,  TO  B  6y3yiIICM  II303I03CIIH3  303>KIIbI 
npoiuxTHTbCH  c  HHTepBanaMH  cy m m h p 0 b an hh  hhh 
0Cpe3HeHH3  OT  MHHyT  30  HaCOB. 

KjnoHeBtie  CJioea:  (|)yii33MciiT33bii33 

(TCOpCTHHCCKaa )  TH3P030TH3;  npHK3  331133 

TH3P030TH3;  n03CBa3  TH3P030TH3;  HIT/KCIICpiI33 
TH3P030TH3;  r  H  3  P  0  M  CT  C  0  p 0 3 0 T  H  3  C  CK  H  C 

Iia63I03CIIH3 

BBenemie 

I I0C3C3IIHC  P03bl  n03H0CTbI0  npCKpaTH33Cb 
BC3  K33  3HCKVCCH3  OTIIOCHTC3bIIO  HC3CH  H  MCCTa 
TH3P030THH  CpC3H  HayK  0  3CM3C.  I  l03aB33I0IIICC 
6o3blUHHCTBO  M0303BIX  cneunajiHCTOB 

BOCnpHHHMaiOT  rH3p030rH3CCKHC  paCHCTBI  H 
nporH03bi  KaK  n o C3 c 3 o b a t c 3 b n 0 c t b  onpc3C3cmibix 
3apaHee  p  e  rn  3  m  e  1  it  h  p  0  b  3 1 1 1 1  b  1  x  3chctbhh.  Hhkto  He 
3a3yMbIB3CTC3  He  TOJIbKO  0  K3HCCTBC  HCn03b3yCM0r0 
b  pacHCTax  ncpBHHiibix  MaTcpHaaoB,  ho  h  06 
a^eKBaTHOCTH  nonyqseMbix  pciyumriTOB.  Bee  3to 
npiiBC30  k  3crpa3amiH  nayniioH  MbicJiH  b 

Bunoapadoea  T.A.,  Bimozpadoe  A.K).  knapo-iorna: 
TH3po3orHH  //  Timpocijiepa.  OnacHbie  npoiieccbi 
DOI:  10.34753/HS.2020.2.2.102 


the  hydrometeorological  observation  system.  The 
first  feature  of  the  new  system  will  be  the  use  of 
fundamentally  new  devices  and  installations.  These 
devices  should  make  a  revolution  in  the 
hydrometeorological  fundamental  and  applied 
science.  Give  greater  accuracy  to  measurements  of 
observed  hydrometeorological  parameters  in  time 
and  space.  Now,  to  simulate  runoff  formation,  the 
calculated  time  interval  is  equal  to  days.  In  the  future, 
observations  should  be  made  at  intervals  of 
averaging  from  minutes  to  hours. 


Keywords:  fundamental  (theoretical)  hydrology; 
practical  hydrology;  field  hydrology;  engineering 
hydrology;  hydrometeorological  survey 


nmpOJIOrHH,  OTCyTCTBHIO  BH3CIIH3  HbffleiHHHX 
npodncivi  h  oynymero  ee  paiBiiTHH.  Hama  CT3Tb3 
HBJI3eTC3  nOnbITKOH  OGMblCJIHTb  CyillCCTByiOIIIHC 
npodncMbi  munch  HayKH. 

B3aHMocBA3b  Meacny 

(JiyH/jaMeHTajibHOH  h  npHKJia/iHOH 

rii/ipoJioriieH 

noa  ( | )  y  1 1 3  a  m  c  i  it  an  b  1 1  o  it  (tcopcthhcckoh) 
rHaponorHeH  hscto  noHHMaioT  nocTeneHHo 
c k 3 a3 b i  b a i o 1 1 1 y i o c 3  h  HenpepbiBHO  pa3BHBaiomyK)CH 
MeT03030THHeCKyiO  H  TCOpCTHHCCKyiO  OCHOBy 

COOTHOmeHHe  TCOpCTHUCCKOH  H  npHKJia3H0H 

h  3B3CHH3.  2020.  T.  2.  Bbm.  2.  C.  102-111. 
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namcH  HayKH.  Mmchho  (  j)  y  i  i  3  a  m  c  i  i  t  an  b  i  i  a  m 
THaponorna  nmaeT  npiiKaa3iiyio,  onpe3eaaa  ee 
06lHee  COCTOHHHC,  B03M0aCH0CTH  h  npaKTHHccKyio 
nojie3HocTb. 

cp  y  1 1 3  a  m  e  1 1  t  an  b  n  a  a  mapoaonia 

xapaKTepi-nycTCfl  Sop booh  miiciihh,  nocTcnciiiiOH 
CMeHOH  CBOHX  TeOpHH,  KpOnOTJIHBblM 
H  c  n  c  y  c  t  p  e  m  a  e  1 1 1 1  b  i m  nocTpoeHHeM  o6mero  laaima 
cboch  HayKH.  Bee  ee  aocTHacciiHa  h  iicaocTaTKii 
HeH36e>KHO  CKaSbIBaiOTCH  Ha  IiaaC/KIIOCTH  H 
pe3y3bTaTHBH0CTH  CBoero  npHK3a3iioro 

np0303/KCIIlHI. 

Tenepb  cncaycT  o6paTHTb  BHHMaHHe  Ha 
rnaBHoe  -  Ha  He3bi63eM0CTb  cacayiomcH  chobcciioh 
(})opMy3bi:  pa3BHBaa  (j)yii3aMciiTa3biiyio 

rH3po3orHio,  Bbi  pa3BHBaeTe  h  npHK3a3iiyio. 
06paTHoe  HeB03MoacHO,  TaK  KaK  b  3tom  cnynae 
ruapoaorna  nepecTaHeT  paiBHBaTbca  booSiiic,  KaK 
3to  h  npoH30Hi30  b  Pocchh  Ha  rpaHHpe  npoui3oro  H 
HbrneuiHero  bckob. 

Ho  cyiiiccTBycT  h  Sonee  BaacHaa  h  nonewaa 
OOpaTIiaM  CBM3B  MC/KTiy  ( j )  y  1 1 3  a  M  C I  IT  33  b  1 1 0  H  H 
npHK333H0H  rH3p030rHCH.  OHa  B03HHKaeT  npn 
(J)0pMy3Hp0B3HHH  «npaBH3bHbIX»  BOnpOCOB  CO 
CTopoHbi  «npHK3a3iiHK0B»  b  aapcc 

«(J)yH3aMeHTa3bHiHK0B»  H3H  npn  hx  npocb6ax  hto- 
to  yryHHiHTb  b  npc33aracMbix  MCT03ax  pacncTa  h 
M03C3HX.  HMeHHO  «npHK3a3IIHKH»  MOTyT  6blTb 
6o3ee  o6beKTHBHbIMH  HCIIHTC33MH  HOBbIX 
MeT03030THH.  H  HMeHHO  C  HHMH,  KaK  C  C3HIICTBCIIII0 
B03M0aCHblMH  ap6HTpaMH  B  CnOpaX  MC/K3y 
TH3po3oraMH-«M03e3bepaMH»,  movkct  6biTb  CBaiana 
naacacaa  Ha  pa3peuieHHe  npo63CMbi  -  mbh  M03C3H 
Sonee  npHCM3CMi,i  33a  npaKTHKH.  Bchb  Bee 
npeKpacHO  3HaioT,  mto  miiothc  aBTopbi  Moacncn 
iiacT  0  naacnaioT  cboio  npoayKHHio 
HeCymeCTByiOHlHMH  30CT0HIICTBaMH. 

A  KaK  oScTOHT  3C30  B  TH3p030THH  C 
B3aHM03eHCTBHeM  MC/K3y  ( |) y 1 1 3 a M C I  IT 33  b 1 1 0  H  H 
npHK333H0H  ee  nacTaMH  b  iiacToamcc  BpcMa? 

Koiichiio,  TaKoe  b  3  a h m 0 a  c  ii  ct  b  h  c  ecTb,  ho  oho 
CHabHo  0C3a6e30  h  HCKaaceHo  cyiiiccTByioiiiHM 
noaoaceHHeM  aen,  no  KpaiiHeH  Mepe,  b  Pocchh. 
cpyiiaaMCiiTaainiaa  rnaponorna  0Ka3anacb 
6pOHieHHOH  Ha  np0H3B03  cy3b6bl.  npHTOK  HOBbIX 
TexHoaorafi  b  npnK3a3iiyio  ruapoHormo  nonra 
HccaK,  h6o  oh  noaniiTbiBacTca  nnuib  HeMHOTHMH 


VX03HIIIHMH  CO  CHCIIBI  3HTy3H3CTaMH. 

(pHHaHCHpyioTca  3HHib  «cyry6o  npaKTH3CCKHC» 
npopa6oTKH,  KOTopbie  BbinonnaioTca  no  CTapnHKe. 

B  to  ace  BpcMM  cnpoc  Ha  HOBbie  mctohbi 
pacncTOB  h  nporH030B  pcaiioro  CTOKa  h  onacHbix 
TH3p030THHeCKHX  3B3CIIHH  HenpepbIBHO  paCTCT,  HO 
no3HocTbio  eme  303  ro  He  cMoaceT  6biTb 
y30B3eTB0peH  B  CBMIH  C  HHepTHOCTblO 
pcryanpyiomcH  cncTeMbi. 

IIpHKJia/iHafl  riiapoJioriiH 

I  IpiiKaaanaa  rnaponorna  nanpaiociia  Ha 
peuieHHe  pa3Horo  po3a  npo63CM  h  33333,  cBaiamibix 
c  noaBnaioniHMHca  3anpocaMH  0  cncTeMe 
TH3p030TH3eCKHX  CBC3CIIHH  H  MCT03030rHH. 
OTCI033  303/KCII  6blTb  C3C33II  aC§CTKHH  BBIB03  0 
n03H0H  33BHCHM0CTH  B03M0aCH0CTeH  npHKHaailOH 
TH3P030THH  OT  COCTOaHHa  TH3p030THH 
( j )  V 1 1 3  a  M  C 1 1 T  33  b  1 1 0  H .  H  3TO  IICCMOTpM  Ha  TO,  3T0 
p33BHTHe  HMeHHO  npiIK3a3II0H  TH3P030THH 
BcanecKH  ct  h m y  n  h  p  y  ct  c  a  b  o  a  o  x  o  3  a  h  c  t  b  c  i  i  i  i  b  i  m  h  h 
npOeKTHblMH  OprailHiamiaMH,  MHHHCTepCTBaMH  H 
Be^OMCTBaMH,  3HH3MH,  npHHHMaiOmHMH  pCIIICHHa. 

B  to  ace  BpcMa  nonoacemie  3C3  b  (|)ynaa mc  1  man bi  10 h 

TH3P030THH  Ma30  KOTO  HHTepeCyeT,  KaK  H 
6o3bIHHHCTBO  C3MHX  TH3p030T0B, 

npHCnOCOOHBIIIHXCH  K  pc  33  HUM  CyillCCTByiOIIICH 
3eHCTBHTe3bH0CTH.  Bee  3TO  npHBeHO  K  TOMy,  3TO 
B03M0aCH0CTH  npHkXHUUIOH  TH3p030THH  0Ka3a3HCb 
3pe3MepHo  cyaceHHbiMH,  Sonee  toto  TaKoe 
n030>KCIIHC  BCIIICH  T0pM03HT  H  pa3BHTHe  IiayHIIO- 
o6ocHOBaHHoro  nnaiinpoBanna  h  npocKTHpoBanna. 

CoBpeMcmiaa  npiiKaannaa  runpoaorna,  Bp 03c 
6bi  iiaxoaamaaca  b  iicnocpc3CTBCiinoM  KOHTaKTe  c 
npaKTHKOH,  Bee  Sonee  yaanaeTca  ot 
( j )  y  1 1 3  a  m  c  1 1  t  a3  b  1 1 0  ii ,  He  OTpaacacT  Miiornc 
aocraaceHna  nocne^HeM  h,  co  cBoen  CTopoHbi,  TaK  h 
He  noflTOTOBHna  TpeSoBaiiHH  h  noacenaHHH  no 
OTHOHieHHK)  K  CBOCH  031 10  H  MCI  II 10 II 

( j )  y  1 1 3  a  m  e  i  it  a3  b  1 1  o  ii  3Hcnnn3Hiic. 

IIcHiScaccn  BbiB03  -  npiiKaannaa  runpoaorna 
Bcerna  HecpaBHeHHo  Sonee  KOHcepBaTHBHa,  mcm 
(jiyiinaMciiTanbiiaa.  Haa  othhhhbix  apyr  ot  npyra  no 
CBOHM  HCnCBBIM  (|)yiIKHHaM  OCHOBHbIX 
TpaflHpHOHHbix  nanpaBnciina  npiiKnannoii 
rnaponoTHH,  KOTopbie,  Se3ycnoBHo,  coxpanaT,  a 
B03M05KH0  naace  h  yBennnaT,  CBoe  3HaneHHe  b 
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6yaymcM,  -  sto  pacneTbi  h  nporao3bi  cToica  h 
apyrax  r h a p on o  ranee  k h x  aBneHHH. 

Kypcbi  npnxnaaHOH  rnaponornn  hjih  sthx  ee 
flByx  riiaBHbix  paiacnoB  o6bihho  npcacTaBnaioT 
^ocTaTOHHO  ooinnpnoc  nepenoacemie  OCHOB 
(jtyn.aaMCHTaabnoH  raaponoran  c  ao6aBncnncM 
KOHKpeTHbIX  pCKOMCH.aaHHH  H  HeKOTOpblX 
noJiHOCTbio  npHKJiaflHbix  acneKTOB. 

Ba>KHO  nOMHHTb,  MTO  HeH36e>XHO  B03HHKaiOT 
HOBbie  npaKTHHccKHc  npo6neMbi,  bciic/ictbuc  Hero 
nOHBJHHOTCH  HOBbie  aCneKTbl  H  B  npHKJiaflHOH 
raaponoraH.  Jlyniue  npcaBnacTb  sth  acncKTbi  h  6biTb 
roTOBbiMH  k  hx  peuieHHio. 

MiaK,  npoxnaanaa  rnaponoraa  coctoht  H3 
cncayioiiinx  paiacnoB: 

•  noneBOH  raaponoran; 

•  HH>KeHepHOH  raaponoran; 

•  onepaniBHOH  raaponoran. 

llo.ieaaH  zudpojiozuH 

TepMHH  «noneBaa  raaponoraa»  noica  He 
aBnaeTca  o6menpHH5iTbiM  h  pacnpocTpaHeHHbiM,  HO 
noJie3HOCTb  ero  npirvienenHa  comhchhh  He 
Bbi3biBaeT.  OniioBpcivicnno  Mbi  aonacHbi  o6paTHTb 
BHHMaHHe  Ha  cncayioiiicc  npnnHHnnanbnoc 

paccnoeHHe  noneBbix  map  on  o  ranee  k  h  x 

HccneaoBaHHH. 

C  oanoH  cTopoHbi,  coaepacamie  noneBofi 
raaponoran  b  xaxon-TO  Mepe  acconHiipycTca  y  Hac  c 
«3KcnepHMeHTanbHbiMH»  HccneaoBaHHHMH, 

npOBOflHMbIMH  Ha  HeMHOrOHHCJieHHbIX 

Bonno6anancoBbix  (cTOKOBbix)  CTanunax,  no  cym 
aena  CTannonapnbix.  I  kmoivty  3th  HccncaoBanna 
CHHTaTb  nOJieBbIMH  MOHCHO  TOJIbKO  yCJIOBHO. 

C  noneBOH  rnaponorncH  Taxace  CBaibiBaioT 
n  p  o  (|)  c  ecu  o  n  an  b  n  y  lo  acaTcnbiiocTb  rnaponoroB, 
xoTopaa  eoBcpiiiacTCM  ncnocpcacTBcnno  npn 
o6meHHH  c  npnponon.  Hcnino  Taxnx 

map  on  o  rane  cxhx  ncencaoBannH  aBnaeTca 

npoBcneiiHC  H3MepeHHH,  naGnioaenna  h 
CHCTeMaTH3apHa  namibix  o  naonioaacMbix  b 
npiipoac  r h a p o n o r h h c c k h x  oobexrax,  aiinennax  h 
npoucccax.  I  loneBaa  rnaponoraa  Taxoro  THna 
MB.iaCTCH  OCHOBHblM  HCTOHHHXOM  HaiHHX 
npcncTaBnciiHH  h  iiaiiicii  nepBiinnon  Hir(|)opManncH 
o  raaponoranecxo  m  Mnpe  bo  Bcex  ero 

noapo6nocTax. 


OCHOBHOH  HCTOHHHX 

r  n  a  p  o  m  ct  c  o  p  o  n  o  r  h  h  c  c  x  o  h  HiicjiopManHH  -  sto 
rocyaapcTBcnnaa  cTannonapnaa  ceTb  cTanaapTHbix 
MeTeoponorHHecxHX  h  r h h p on o r h h c c  x h x  cTannnn  h 
nocTOB.  BTopofi  hctohhhx  -  sto  Manaa 
rocyaapcTBcnnaa  ceTb  BoanooanancoBbix 

(cToxoBbix)  h  6onoTHbix  CTannHH,  a  Tax>xe  Tax 
Ha3biBaeMbix  «napHbix»  BoaocoopoB  (necHbix  h 
noneBbix,  pacnono>xcinibix  no6nH30CTH  apyr  ot 
npyra). 

OCHOBHOH  IienOCTaTOK  sxcnepiiMeHTanbHOH 
raaponoran  -  nacToe  npoBcacnnc  iKcnepuMCiiTOB  h 
naonioHCHHii  b  OTpbiBe  ot  Teopnn  CTOxa  h  ero 
MaTeMaTHHecxoro  MoacniipoBanna  (cMbicn 

sxcnepHMeHTa  -  b  caMOM  sxcnepHMeHTe).  Ha  stot 
iicnocTaTox  Moreno  B  irnanyTb  h  c  apyron  CTopoHbi  - 
nonbiTxn  HaxannnBaTb  aamibic  Bnpox  nnxorna  He 
npHBoannH  x  ycnexy. 

I  Ipnnnnnnanbno  hiibim  hctohhhxom  naynnon 
r  hh  p  on  o  r  n  nee  x  o  n  Hn(|)opMannn  aBnaioTca 

cncunanbiibic  SKcncannHonnbic  HccncaoBanna, 
ncnino  xoTopbix  o6biHHo  MB.iacTCM  oniia  H3  hbvx 
OCHOBHbIX  npHHHH: 

•  I  Ipona6nionaTb  b  ecTecTBeHHbix  npnponnbix 
ycnoBiiax  3a  HexoTopbiMH  tohxocthmh  h  oireHxaMH 
nnoxo  niyncnnbix  CTopoH  map  on  o  r  n  h  c  c  x  n  x 
npOnCCCOB,  HTO  HaCTO  OKaibIBaCTCM  IICOOXO.THMBIM 
ana  ancKBaTiioro  nocTpoeHna  HexoTopbix  sncMciiTOB 
MaTeMaTHHecxnx  Moacncn  ((lopMupoBanna  cToxa 
nnn  onacHbix  map o n o r n h c c x n x  aBneHHH. 

•  OocncnoBaTb  paiionbi  ochctbhm  nocne 
npoxo/xncnna  oco6o  xpynHbix  xaTacTpotjiHHecxHX 
aBneHHH,  hto  nocTeneHHO  yBennHHT  nonHOTy  Hauinx 
3HaHHH  o  nocncnnnx. 

I  'naponoranecxHc  pacneTbi  iax>xc  paaacn 
npnKnannon  raaponoran,  onpcncnuBinnncM  b 
pe3ynbTaTe  Hexoro  HBoiinoro  boihchctbhm. 
nepBoe  -  sto  npaxTHHecxHe  3anpocbi  co  CTopoHbi 
nnaHHpyiomHX  h  npoexTHpyiomHX  opraHH3an;HH. 
BTopoe  -  nocToaHHO,  xoTa  h  He  CTonb  SbicTpo  xax 
6bi  xoTenocb,  pacTyiiinc  bo3mo>xhocth  rnaponornn 
coBeprueHCTBOBaTb  cboio  MCTononormo  h  noBbiuiaTb 
xanecTBO  otbctob  Ha  Taxnc  3anpocbi. 

B  CoBeTcxoM  Coio3e,  a  3aTeM  b  Pocchh, 
rnnponorn  Bccrna  iiMenn  exnoHHOCTb  x  co3nannio 
CTpornx  «HopM  h  npaBHn»  Bcnenna 
r  n  n  p  o  n  o  r  n  ii  c  c  x  n  x  pacncTOB  ana  ny>xa 
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CTpoHTenbHoro  npoeKTHpoBanim.  Ethhbic  npaBHJia 
cnoco6iiBi  b  KaKOH-TO  Mepe  k  o  m  n  c  h  c  it  p  o  b  tit  b 
He^ocTaTOHHocTb  npo(|)eccHOHanH3Ma  ottctbhbix 
rHflpoJioroB-npoeKTHpoBipHKOB.  Ho,  c  ;ipyroH 
CTOpOHbl,  BOiMO/KIKlH  OTpaHHHeHHOCTb  aBTopoB 
CflHHOH  H  0  6  HKIT  CT  B II 0  H  MCTOTHKOH  B  HeKOTOpbIX 
CJiynaax  cnoco6Ha  BBeprHyTb  « np h kt a,m i m k o b»  b 
nyHHiiy  6c3bicxothocth. 

I  H.Tporpa(|)i,i  cTOKa  b  3aMbiKaiomeM  CTBope  - 
HanSonee  noxmaa  (|>opMa  npcTCTaBTenim 
HHtJlOpMapHH  O  pe>KHMe  CTOKa  aaniioH  peKH.  O.TIiaKO 
CKJioHHOCTb  k  ynpoinciiHio,  Hiioraa  Bbiny'/K.TCinioMy, 
a  Hiiorra  npocTo  y.ToonoMy,  kkik  He  Tpeoyioiiicivty 
T o n ot 1 1 ht cxt b i io r o  Tpyxia  h  oco6oh  kb axi it i|) h Kan h m , 
no.TBHrxra  rnrpoToroB  Ha  bbcxiciihc  npcTCTaBTcniTH 
o  «pacMCTiibix  r h ,t p o xt o r h h c c k h x  xapaKTepncTHKax», 
KaK  HOGHTCTHX  OOOOIIICIIIIOH  HH(|)OpMaHHH  0 
riT,Tporpac|)ax  CTOKa.  TaKHMH  x a p a k t c p it c t it k a m it 
HBTHIOTCH  CyTOHHbie,  XICKa.TIIbIC,  MCCHHHBIC, 
iotobbic,  MaKCHMajibHbie  h  MHHHMarbHbie  pacxo.Tbi 
BOflbl,  HaHOCOB,  XHMHHCCKHX  BCIIICCTB,  HeKOTOpbIX 
THnoB  6noTbi.  C  hhmh  ropa3TO  npome  hmctb  Teno  b 
pa3Horo  po.aa  raoTHnax  h  ynpoinciniBix 
3aBHCHMOCT5ix.  Miiorxia  HcnoabiyiOTCM  cpc.xiiiHC 
pacxo.Tbi  HJ1H  OOBCMBI  CTOKa  3a  TTCpiTOTBI, 
OnpCTCTCHITT  KOTOpbIX  HBTHIOTCH  pa3MblTbIMH 
(noTOBOTBC,  naBOTOK,  mokciib),  hto  iicmcttciiiio 
BJieHeT  3a  Co6oS  3(|)(|)CKTBI  HCOnpCTCTCIIHOCTH. 

PacHCTiibie  r  it  t  p  o  r  p  ac|)  it  n  c  c  k  it  c 

xapaKTepncTHKH  jierKO  noTBcpraioTcn 

CTaTHCTHHeCKOMy  aHajiH3y,  h  hx  KpHBbie 
pacnpcTCTCiiiTa  BcpoHriiocTcn  hbthiotch  ochobhoh 
TpaTHIJHOHHOH  (})OpMOH  npCTCTaBTCHHH 

pe3yjibTaTOB  r  it  t  p  o  xi  o  r  it  a  c  c  k  it  x  pacneTOB.  Oobihho 

BBI.TCTHTHCB  H  npOTOXI/KKlIOT  BBITCTHTBCH  MCTO.TBI 
nOCTpOCIIITa  KpHBbIX  paCnpCTCTCIHTT 

THTpOJIOTHHeCKHX  XapaKTepHCTHK  npH  I  KIT  IT  HIT  IT, 
HenOJIHOTe  HTH  OTCyTCTBHH  TailllbIX  ikiotiotchhh.  B 
IKICTOHIIIGC  BpCMM  KOe-KTO  CKTOHHCTCH  K  MHCHHIO, 
HTO  TaKOe  paiTCTCIIITC  MCTOTHHCCKHX  nOTXOTOB  H3- 
3a  npoHBTeHHH  1 1  c  ct  a  hit  o  1 1  a  p  1 1  o  c  t  it  phtob 
IKIOTIOTCIIITH  TCpTCT  CBOH  nepBOHaHaJIbHblH  CMbICT. 
HHTepecHo,  hto  oTcyTCTBHe  iki6tiotciihh  BccrTa 
Bbl3blBaJ10  K  HCH3HH  6oJiee  CTOHCHbie  H  HHTepeCHbie 
TTH  (|)y  I  IT  a  M  C I IT3T  b  1 1 0  IT  riTTpOTOTITIT  MCTO.TBI  H 
noTXOTbi. 


npHMepOM  KpaHHeH  HeKOppeKTHOCTH  H 
HCKyCCTBeHHOCTH  HBXIHGTCH  nocTaHOBKa  3a/jaHH  0 
BHyTpHTOTOBOM  paCnpCTCTCIIITIT  CTOKa. 

I  rCOnpCTCTCIIIIOCTIT,  BBOTHMbie  npH  penieHHH 
TaHHOH  ja.TaniT,  cbh'kuibi  c  nceTaHHeM  coBMecTHTb 
BbITCTCIIITC  Ce30HHbIX,  MCCHHHblX  HTH  TpVriTX 
«BHyTpHTOTOBblX  3TCMCHTOB»  CTOKa  C  HCKOTOpblM 
BepOHTHOCTHblM  0(|)0pMTCIIITCM,  HTO  TCTTCTCH  HTIIIC 
Bcero  hjih  oneHb  ycjioBHo,  hjih  ace  npocTo  HeBepHo. 

C'TCTyCT  OTMeTHTb,  HTO  CyillCCTByiOIIICC 
noJio>KeHHe  tcji  b  o6ttcth  pacneTOB  pcnnoro  ctokb 
He  b  nojiHofi  Mepe  otbchtct  coBpeMeHHbiM 
Tpc6()Bai  IHHM  HayKH  H  npaKTHKH.  K  HHCTy 
iictoctttkob  np  it  mc  i  me  m  Bix  mctotob  npc>KTC  Bcero 
CTCTycT  oTHecTH  3MnHpHHecKHH  xapaKTep 
pacneTHbix  cxeM  h  (|)opMyT  npn  onpcTCTCiiHH 
paCHeTHbIX  THTpOJIOTHHeCKHX  XapaKTepHCTHK  B 
yCTOBHHX  OTCyTCTBHH  TailllbIX  r IT T P 0 M CTpiTHCCKHX 
IKIOTIOTCIIITH  B  H3ynaeMOM  CTBope,  B  OCHOBe 
KOTopbix  tc/Kkit  THiiib  caMbie  ooiiiHc  h  ynpomeHHbie 
npeTCTaBTeHHH  o  MexaHH3Me  (|)opMHpoBaniTH  ctokb. 

OtIIOH  H3  npHHHH  yKa3aHHbIX  IICTOCTaTKOB 
HBTHeTCH  CTO’/KHBIIKmCH  CHCTCMB  B3ITHTOB  Ha 
THTpOTOTHHeCKHe  paCHCTbl.  HMeeT  MeCTO 
nap  an  o  k  car  b  nan  cHTyapna:  Ha  o6ocHOBaHHyio 
OHCiiKy  pacneTHbix  r it t p o t o r it h c c k it x  bcjihhhh, 
KOTopbie  b  nepByio  oncpcTB  onpcTCTHioT  pa3Mepbi  h 
CTOHMOCTb  nTaiinpycM  bix  h  npoeKTHpyeMbix 
COOpy'/KCIIITH,  TpaTHTBCM  HHHTO/KTKm  TOTH  CpeTCTB, 
CHT  H  BpeMeHH,  BblTCTHCMblX  Ha  npOCKT  B  HCTOM. 
Co3TaeTCH  to/Khoc  npeTCTaBTeHHe  o  ecTecTBemioH 
npHMHTHBHOCTH  THTpOTOTHHCCKHX  paCHCTOB.  TaKOe 
COCTOHHHe  TeT  npHBOTHT  K  TOMy,  HTO  MHOTHe 
pa3pa6oTHHKH  co3TaBaeMoii  thtpotothhcckoh 
MeTOTOTOTHH,  HBTHIOmHeCH  no  pa3HbIM  npHHHHaM 
CTOpOHHHKaMH  ynpOmeHHbIX  3  M  n  IT  p  IT  H  C  CK  H  X 
nOTXOTOB,  3amHmaioT  cboh  no3mj;HH  ccbiTKaMH  Ha 
to,  hto  noTb30BaTeTb  He  npHMeT  Sonee  cto/Khbix 
mctotob.  nocTeTHee  yTBcp/KTcnnc  b  SoTbuieft  Mepe 
npOTHBOpeHHT  TCIITCHHITHM  nOCTCTHCTO  BpeMeHH, 
KOTTa  HMeHHO  n0Tb30BaTeTH  BblKa3bIBaiOT  CBOe 
pa3onapoBaHHe  no  noBOTy  to  chx  nop 
perraMeHTHpyeMbix  mctotob  THTpoTorHHecKHx 
pacneTOB. 

OTMeneHHoe  noTonceHne  Beipefi  b  TeopHH 
penHoro  CTOKa  h  pa3BHTHH  MeTOTOB  ero  pacneTa 
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cjiokhuocij  He  caMo  no  ce6e,  a  aBnaocb  cjie^cTBHeM, 
c3C3yioiiiHx  oScToaTeabCTB: 

-  npHHHaceHHe  npn  naaHHpoBaHHH  naynno- 
HCCJieaoBaTeHbCKHX  pa6oT  poan  (JiyHflaMeHTanbHbix 
H  C  C3  C3  0  B  a  H H  H  B  oSliaCTH  003.331313  TeOpHH 
(J)OpMHpOBaHH{[  pCHHOrO  CTOKa  H  TH3p030rHH 
Booome  h  BBi.TBH/KcnHc  Ha  nepBoe  MecTo  mchkhx 
la.Tan  TCKymero  mom  cut  a; 

-  He/IOCTaTOHHOCTb  KOJIHHeCTBa  H  kTlHCCTBa 

HH(J)opMaH;HH  c  nocToaHHo  coKpamaiomcHCM 
rHflpoMeTeopoJiorHHecKOH  cera,  BKaionaa 

BO,iiH  o  6  an  a  n  c  o  b  b  i  e  CTannHH; 

-  cHH>KeHHe  npo(J)eccHOHanbHoro  ypoBHa 
no.TroTOBKH  Ka.apoB; 

-  npaKTHnecKH  noaHoe  npcKpamciiHc 

H  C  C3C30  B  aTC3  bC  K  H  X  OKCne/JHPHOHHblX  pa6oT  B 
o6nacTH  rHflpoJiorHH; 

-  laTpyancnna  b  noayneHHH  aaacc  CTaH^apTHOH 

map  o  m  CT  c  o  p  oa  o  ranee  k  o  h  Hii(|)opManHH, 

npcBpamennoH  HbiHe  b  npeaMCT  k  y  rr  a  h  -  rr  p o a aac h . 

Onepamueuan  zudponoiun,  npoc’nom 

zudponoiUHecKux  MJiemiu  u  nponeccoe 
EIp0rH03bl  303/KHbi: 

•  coaepacaTb  HH(J)opMapmo,  Heo6xoflHMyio  ana 

Bcex  o6cny>KHBaeMbix  oTpacaen  napoanoro 

xo3aHCTBa; 

•  ooaaaaib  3a6aaroBpeMeHHOCTbio, 

cooTBeTCTByiomeH  TpcooBannaM  noTpe6HTeaeK; 

•  oobMBnaTBCM  b  cpoKH,  ya  O  B  XI  CT  bo  p  a  1 0 1 1 1 H  C  Bee 
3aHHTepecoBaHHbie  BeaoMCTBa  h  opranHiaiHin; 

•  6blTb  OHCHb  HeTKO  C(J)OpMyjlHpOBaHHbIMH  6e3 
bo3mo>khocth  hx  HenpaBHabHoro  nOHHMafflia  H 
TOJIKOBaHHa. 

I  napoaoraHCCKoe  nporH03HpoBaHHe  aoaacHO 
BocnpHHHMaTbca  Kax  BaacHoe  BcnoMoraTeabHoe 
cpeacTBO  aaa  rrpmraTMa  pemeHHH.  EIoaTOMy 
nporHOCTHnecKHe  cayacSbi  aoaacHbi  nocToanno 
peuiaTb  pa, 3  hco6xo3hmbix  n  o  caca  o  b  area  b  n  bi  x 
aaaan : 

•  BbiOHpaTb  HanSoaee  3(|)(J)CKTHBHyio  h  naac/Knyio 
MCTO/iMKy  r  na  p oa orane c Koro  nporao3HpoBaHHH  c 
tohkh  ipenna  noayneHHa  HanSoaee  aocTOBcpnbix 
OHCHOK  CHTyapHH; 

•  npHHHMaTb  Bee  ncooxoaiiMbie  Mepbi  k 
HH(J)opMaH;HOHHOMy  o6ecncHcnHio  aannon 
MeTOflHKH; 


•  b  caynae  n  cy ao  bh  ct  b  o  p  e  n  n 0 ct h  HMCioiiiHMHca  b 
pacnopaaceHHH  MCT03aMH  npornoaipoBanna 
o6pamaTbca  b  cooTBCTCTByioiUHC  HHCTannnH  c 
HC3I30  HHHUHHpOBa'Ib  nOaB3CHHC  003CC 
pa6oTocnoco6Hbix  noaxoaoB  c  npuBHCHCHHCM 
30n03HHTC3bnbIX  HayHHbIX  CH3; 

•  np0B03HTb  CpC3H  nOTpCOHTCHCH 

nporHOCTHnecKOH  HH(J)opMaH;HH  paSoTy  no 
paabacHCHHio  cymnocTH  npcaaaraeivibix  MCToaoB 
nporH03a  h  ao6nBaTbca  noHHMaHHa  no  noBoay 
CToamnx  ncpe3  noanoncHHbiM  n  3(|)(|)CKTHBnbiM 
r  h,3  p  03  0  r  h  hock  n  m  nporH03npoBaHneM 

oSbeKTHBHbix  npcna  tctbhh  33a  aaabncHiiicro  nx 
coBMecTHoro  npeoaoaefflia. 

3,3c  cb  ace  no3C3iio  Ha3Baib  norpaHHHHbie 
MC>K3y  cayac6aMn  raapoaoraHecioix  npomo30B  n 
non  B30  bbt  cn  a  m  h  n  p  0  r  n  0  ct  h  1  i  c  c  k  0  h  HHtjjopMapnn 
ecTecTBeHHbie  Bonpocbi,  0  Koropbix  o6e  ctopohm 
303/KHbi  6bITb  xopomo  0CBC30M3CIIBI: 

•  KaxoBbi  UC3H  yrrpaBnenna  b  0  a  0  x  0  3  a  ii  c  t  b  e  n  n  b  1  m  h 
cncTeMaMH  n  epc3CTBa  ttoto  ynpaBacnna? 

•  KaxoBa  accaacMaa  3 aoa a ro b p e m c h h 0 c t b  Kaacaoro 
BH^a  npomo3a? 

•  kto  aBaacTca  noTeHipiaabHbiM  noab30BareaeM 
r n 3 p 0 3 0 thhccr'hx  nporao30B  n  pemeHHH,  npnHaTbix 
Ha  HX  OCHOBaHHH? 

•  KaxoBbi  noaccaanna  rroTpeonTCHCH  pa3Horo 
ypoBHa  b  aapec  nporH03HCTOB  h  paipaooaHHKOB 
nporH030B? 

Tpa/jHUHOHHafl  riiapoJioniH 

HTaK,  n03  Tpa,3HHHOHHOH  rH3p030THCH 
6y3CM  noHHMaTb  nayKy,  KOTopaa  cymccTBOBaaa  h 
pa3BHBanacb  b  ,3Ba,3uaTOM  Bene  h  laao/Knaa  ochobw 
33a  3apoac3eHna  cboch  npecMiiHiua  -  TH3po3orHH 
«HOBoro  noK03eHHa». 

06o3HanHM  HexoTopbie  xapaKTepHbie  33a 
Tpa3HH;H0HH0H  TH3p030THH  npHeMbl  H  n03X03bI, 
KOTOpbie,  C  naillCH  TOHKH  3peHHa,  T0pM03H3H 
pa3BHTHe  HayHHOH  rH3p030THH  H  OT  KOTOpbIX 
c3e3yeT  ocBo6o3HTbca. 

3to  H3VHCHHC  cooTHouieHHH  Meac3y 
CyMMapHbIMH  H3H  0Cpe3HeHHbIMH  3a  pa33HHHbie 
OTpe3KH  BpeMeHH  XapaKTepHCTHKaMH  CTOKa  H 
(J)aKTOpaMH  HX  BBI3BI  BaiOIUHMH,  a  He  CaMHX 
npopeccoB  <J)opMHpoBaHHa  CTOKa.  CymccTByioT 
MHoroHHcaeHHbie  onHcanna  h  paccyac3eHHa  h 
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HOBOJIbHO  ynpOIUCHHLIC  M HT  C M bt  h  h  g c k H C  pCIIICHHH. 
npH  nocTpoeHHH  paxiHHiioro  pona  3  a  b h c h m o ct c h 
HcnoJibiycTca  orpannHcnnoc  HHCJia  apryMemoB 
(oSbiHHo  He  6ojiee  jiByx-Tpex).  J\jik  perjiaMCHTaunH 
C  T  O  K  O  ( | )  O  p  M  H  p  y  I O I II H  X  CBOHCTB  BOJIOC6opOB 

npuMcnacTca  TaKOH  noKa3aTenb,  KaK  ko3(|h|)huhcht 
CTOKa,  KOTOpblH  CTOJIb  >Ke  H3MCHHHB,  KaK  H  CaM  CTOK. 

yHCTa  03epH0CTH,  3a6oJIOHeHHOCTH, 

3ajieceHHocTH  bbojpitoi  cootbctctbvioiuhc 

K03(J)(})HLi:HeHTbi  bjihuhhh  h  pa3Horo  pona  nonpaBKH 
k  opeHKaM  CTOKa,  yaHTBiBaioiHHC  MecTHbie  ycJioBHa 
hjih  jipyrnc  ocoochhocth  pcnirbix  6acceinioB. 

npHMepoM  ynpouicnna  HeKOTopbix 
npnpojinbix  hbjichkh  h  npoucccoB  MoryT  cJiyiKHTb: 

-  HcancKBamaa  cxeMa  CTCKanna  cnnoniHoro  cjioh 
BOflbi  no  raa.TKOMy  rraocKOMy  CKJioHy  bmccto 
cno>KHbix  no c  ji c ji o b aTcxi b n b i x  npoucccoB  naKonncnna 
BOflbi  b  cTOKOBbix  ajieMeHTax  h  ee  nocncjiyiomcro 
MHKpopyneHKOBoro  hctchchhh  b  pycJiOByio  cctb; 

-  HcnoJib30BaHHe  HeKOTopbix  ypaBHeHHH 

MaTeMaTHHeCKOH  (J)H3HKH,  He  COOTBCTCTByiOIIIHX 
onncbiBaeMbiM  npuponubix  nponeccaM; 

-  npHMeHeHHe  pcjiyKUHonnbix  KpHBbix  -  BpeMeHHbix  h 

npOCTpaHCTBeHHbIX,  HMCIOIIIHX  OHCBHJIHBIH 

MaTeMaTHHeCKHH  CMbICJl,  HO  JIHHieHHblX  BCHKOTO 
(J)H3HHecKoro  OGOCHOBanna; 

-  HCn0Hb30BaHHe  He  OHCHb  KOppeKTHbIX  MCTOJIOB 
pacHncncnna  rn,Tporpac|)OB  CTOKa  npn  ananHic 
hctohhhkob  nn'ranna  peK; 

-  paajiejienHc  cjinnoro  nponecca  (|)opMnpoBanna  CTOKa 
Ha  omcnbHbic  Haem  -  ho>kjicboh,  cHeroBon, 

JieflHHKOBblH,  nOJI3CMHbIH,  npH  3TOM  OHCBHJIHaH 
npo6neMa  CMeuiaHHoro  CTOKa  TinaTCJibno  ooxojihtch; 

-  Bpo.ne  6bi  He3aBHCHMoe  cyinccTBOBannc  TaKHx 
nojipajjicnoB  ranponornn,  KaK  MHHHMajibHbiH  h 
nOJOCMHblH  CTOK,  H  B  TOHCe  BpCMa  HCKyCCTBeHHOCTb 
paijicjicnna  ctokb  no  (})a3aM  bojihoio  peiKHMa 
(noiioBojibc,  naBojiKH,  mokchb); 

-  He  Bcema  o6ocHOBaHHoe  KapTHpoBaHHe  pa3Horo 
pona  THjjpojiorHHecKHx  noKa3aTeneH; 

-  3noynoTpe6neHHe  «paHOHHpoBaHHeM»  h 
«  kh  a  cc  h  c|)  h  k  a  n  h  a  m  h  >  >  KaK  annua  mh  Bcerna 
npoH3BOJibHbiMH,  ycJioBHbiMH  h  HconpejicJicnubiMH: 
«nocKOJibKy  Becb  nponccc  KJiaccH(|)HKauHH 
n p o ns b on ht c a  MbicJiemio,  Mbi  mo/Kcm  BbinonnaTb  ero 
He3aBHCHMO  OT  TOTO,  CyiUCCTByCT  J1H  B 


^eHCTBHTeJibHOCTH  npciiMCT,  oGnajiaiomnn  jiannoH 
oco6eHHocTbK),  hjih  hct»  [KappojiJi,  1973]; 

-  HcnoJib30BaHHe  «  mctojiob  bojihoio  h  TennoBoro 
6anaHca»,  paiBUBiiinxca  b  cnny  cJiaSocTH  TeopHH  Ha 
6a3e  3aKOHOB  coxpanenna  BcmccTBa  h  ancprnn, 
oco6eHHo  ecjin  sto  KacacTca  ouchkh  ojihoh  H3 
cocTaBJiaiomHX  6ajiaHca  KaK  ocTaTonnoro  HJiena; 

-  HcnoJib30BaHHe  annapaTa  m  btc  m  aT  hh  g  c  k  o  n 

CTaTHCTHKH  (b  ochobhom  perpeccHH  h  Koppenannn) 
npn  peuieHHH  aajian,  He  Tpc6yioinnx  BepoarnocTinax 
noflxoflOB  h  oncnoK.  Bbijicjtchhc  6oJibinoH  rpynnbi 
rimpoJiorHHecKHX  aajian,  b  peuieHHH  KOTopbix 
CTaTHCTHnecKHM  mctojibm  npejiocTaBJiajiacb  non  nan 
He3aBHCHM0CTb  -  otciojib  HMejio  MecTo  yBJieneHHe 

HeKOTOpbIMH  B03M0>KH0CTaMH  3THX  MCTOJIOB  6e3 
TJiy6oKoro  nonuManna  cymnocTH  coBepuiaeMoro. 

Ot  Hero  B  OCHOBHOM  3aBHCeJIO  H  3aBHCHT 
pa3BHTHe  HayKH  b  hcjiom  h  ee  otjicjtbhbix  oTpacJien, 
B  TOM  HHCJie  THJipOJIOrHH?  MO/KHO  OTBeTHTb  B 
nOpa.TKC  3HaHHMOCTH:  OT  KOJIHHeCTBa  JiyXOBHO  H 
HHTeJuieKTyajibHO  nojiroTOBJieHHbix  h 

HayKOOpHeHTHpOBaHHbIX  J1HHH0CTCH  B  JTIOJICKOM 
coo6mecTBe,  counyMe;  ot  HpaBCTBeHHoro  h 
3KOHOMHHecKoro  cocToaHHH  counyMa;  ot  xapaKTepa 
H  HHTeHCHBHOCTH  OOpaillCHHH  COUHyMa  K 
paiBHBaioincnca  HayKe.  KaKHM-TO  non™ 
HenOCTIDKHMblM  o6pa30M  Bee  TpH  Ha3BaHHbie 
npHHHHbi  TecHo  cBH3aHbi  Me>Kjiy  co6oh.  3necb  He 
BCTynaeM  b  6ecnoJie3Hyio  jihckvcchio  o  tom,  KaK 
OTJIHHHTb  JICHCTBHTCJlbHO  yBJICHCHHblX  J1I0HCH  OT 
6c3jiapuo  hjih  tohko  HipaiomHX  3Ty  pOJIb.  He 
oocy'/KiiacM  h  CTpaTermo  npuBcncnna  counyMa  b 
cocToaHHe,  Korjja  oh  6yneT  cnoco6eH  Bocco3naBaTb 
Kopnyc  npHHHMaiomHX  pcincnna  jihh;,  b  cboio 
OHcpc.Tb  cnoco6Hbix  3ajjaBaTb  HayKe  nacToamnc 
Bonpocbi  h,  rjiaBHoe,  pa3JiHHaTb  KanecTBO  otbctob. 

To,  hto  ccHHac  HcnacTca  b  thupojiothh,  chic 
HOJiro  b  ucn  6vhct  jjeJiaTbca.  Mhcpuhohhoctb  HayKH 
Bce-TaKH  orpoMHa.  H  3Ta  hhcpuhohhoctb  3aBHCHT  He 
CTOJibKO  ot  caMOH  HayKH,  CKOJibKO  ot  counyMa,  ero 
nyxoBiioro,  HpaBCTBeHHoro,  n i itcuuc ktv bho ro  h 
3KOHOMHHecKoro  cocToauna. 

I  nuponorna  6oJibiue  paccMaTpnBacTca  KaK 
TCXHonorna,  hcm  KaK  HayKa.  Dtb  no  inuna  yKa3biBaer 
Ha  OHCHb  HH3KHH  ypOBeHb  COBpeMeHHOH 
(JiyHjiaMeHTajibHOH  ranponornn,  hto,  b  cboio  oncpciib, 


108 


nWOCOEPA.  OIlACHblE  nPOLlECCbl  H  ilBJlEHUa 


Tom  2,  Bbin.2 


2020 


npHBeno  k  HecoBepmeHCTBy  npHicjia^HOH 
flHCPHIlIIHHbl. 

Tpn  MCTBcpTH  Bcex  pa6oT,  cflenaHHbix  non 
BbiBecKofi  nmpoJiorHH,  BKJUOHaa  HCCJicnoBannH, 
VmcGhhkh,  pyKOBO/iCTBa,  yHHBepcHTeTCKHe  Kypebi,  He 
coacp'/KaT  rn.npaiorHH  boooiiic.  3to  ncjionycTHivtaM 
CMecb  nonbiTOK  peniHTb  npHKJiaflHbie  Bonpocbi, 
CBa3aHHbie  c  ranponorncH,  npn  OTcyTCTBHH 

THflpOJIOTHHeCKHX  3HaHHH. 

I  lOMCMV  THJipOJIOrH  He  OTKa  ibIBaiOTCfl  OTBCMaTb 
Ha  3anpocbi,  KOTopbie  mb  no  HeBbinoJiHHMbi?  Oobimiibih 
OTBeT:  ohh  nbiTaiorcM  cjicnaTb  jiynuiee  H3  Toro,  hto 
MO>KeT  6biTb  cncjiano  b  nannon  cHTyaujiH.  B 
peTpocneKTHBe  bhjjho,  hto  sto  npHBeno  k  OojibuiHM 
ouiHSicaM.  bonbuiHHCTBo  runponoroB  b  cboch  /iymc 
MBJIMIOTCH  TeXHOJIOraMH.  THnHHHO,  HTO  HMH.T/K 
HccncHOBaTcnbCKHM  paooTaM  b  oonacTH  rnjipojiornn 
coijiacT  TexHonorHHecKHH,  a  He  nayniibin  ypoBeHb 
HCnOJIHeHHH. 

I  'n/iponorn  cine  He  rro/inHHHCb  po  ypoBitM 
oSbHCHeHHH  pe.TKHX  H  pCIIICHHM  OnaCHblX 
rHflpOJIOTHHeCKHX  MBJ1CHHH  npHpOflbl. 

Hayxa-  3to  oco3HamibiH  on  bit  HCJTOBCHCCTBa.  M 
3  tot  onbiT  floiDKHO  npHo6peTaTb  ynopHO, 
n  o  cn  c  n  o  b  aT  cn  b  n  o ,  ncyKocnnTcnbno.  EIpaKTHHecKH 
noxa  cmc  nccyniecTByioniaM  connonomM  HayKH 
HOH/Kiia  6bina  6bi  npe.iynpc.iHTb  jihh;,  npnnnMaioinnx 
peuieHHH,  o  nary6HOCTH  cyniecTByionien  npaKTHKH 
pacnpc.TcncnHM  chji  h  cpcjiciB  Ha  nojpicp/Kanne 
pa3BHTHH  HayKH. 

Mto  MOHceT  npHBecTH  k  nopo'/KHcnnio  hobhx 
TeopHH  b  ranponornn  [BnnorpajioB  h  BnnorpajioBa, 
2014]?  Karae  CHJibi  b  stom  ynacTByioT?  Ecjih  roBopHTb 
o  rnyOHHHbix  cHJiax,  to  ohh  Bcema  ojinn  n  tc  ace  - 
JiK)6oBb  k  npnpo/ic,  acaayia  noinannM, 
ncynoBne  rBopennocTb  nocTnrnyTbiM.  Ecjih  ace  HMeTb 
b  Bnjiy  BHeuiHHe  bojhchctbhm,  to  sto  HeKOTopbie 
«BejiHKHe  HMnyjibCbi»,  nopoac/iacMbic  oTjicjibnbiMn 
flOCTHHCeHHHMH  HayKH  H  TeXHHKH. 

TaKHM  HMnyjibcoM  OKa3ajiocb  nomicnnc 
nepcoHajibHoro  KOMnbioTepa  -  nepca  ranponorncn 
OTKpbiJiHCb  npnnnnnncLTbno  HOBbie  ropH30HTbi: 
ncHCjna  3aBHCHMOCTb  ot  o6beMa  nponiBO/WMbix 
BbiHHCJieHHH;  B03HHKJia  ncnocTynnaa  paHee 
B03M0aCH0CTb,  He  OIJIM.TBIBaMCb  Ha  CJIOaCHOCTb  H 
«rpoM03flKOCTb»  pacneTOB,  MaTeMaTHHecKH  onncaTb 


runpojiorHHecKHe  nponcccbi  h  mbhchhm  c  jho6oh 
HeoSxoflHMOH  cTeneHbio  no.ipoOnocTn. 

B  TO  ace  BpCMM,  npHMep  C  KOMlIblOTCpnianHCH 
ranponornn  noTpMcacT.  KoMnbioTep  noHTH  He 
H3MeHHJi  Hauien  pqeoJiOTHH  npn  onHcaHHH 
npnpo.mbix  nponcccoB.  Hao6opoT,  oh,  3(])(})eKTHBHO 
paipcniaM  HeKOTopbie  HHCJieHHbie  cxeMbi,  3aKpeniui 
ncancKBaTiibic  hjih  noHTH  ncajicKBambic  npnpo.ic 
nonxo.ibi,  nnorjia,  no  cy™  ^ena,  B03BpaTHJi  hx  k 
HCH3HH.  CBOHMH  «naKeTaMH»  OH  He  CTOJIbKO  nOMOT 
HHHceHepaM  h  yneHbiM,  CKOJibKO  no3BOJiHJi  hm 
nepecTaTb  paiMbiiiLiMTb  o  cyninocTH  npoBO/WMbix 
BbiHHCJieHHH.  Oh,  6e3MepHO  yBeJIHHHB  HaiHH 
BbIHHCJIHTeJIbHbie  BOJMO/KnOCTH,  n03B0JIHJI  HaM 
3axjiaMHTb  Harny  HayKy  CBajiKofi  nnc|)p,  Ha  caMOM  jicjtc 
HHKOMy  He  ny>Knbix.  Oco6enno  apKO  sto  CKa3ajioeb  Ha 
CTOxacTHHecKOH  rn/iponornn.  Koncnno,  o 
«BHHOBHOCTH»  KOMnblOTepa  Mbl  CKa3aJIH  3JICCB  B 
CHMBOJiHHecKOM  ruiaHe,  no-nacTOMincMy  BHHOBaTbi 
caMH  rnnponorn.  HecMoipa  Ha  Bee  CKa3aHHoe,  HMcnno 
KOMnblOTep  CTOHT  y  hctokob  rn/ipojiornn  HOBOTO 
noKOJieHHH,  y  hctokob  ajicKBamoro  (])H3HHecKH 
ooocnoBannoro  pacnpcncjicnnoro  MojicJinpoBanna. 

I  n.iponornM  hoboto  noKOJiemra  ^ojiaoia 
noBceMecTHO  BoioOnajiaTb  nan  Tpa.wnnonnon 
rnnponorncn  20-ro  BeKa.  3to  nojiaoio  npoMBHi  bCM  b 
HOCTH/KCnnH  nOflJIHHHOH  a JIC  K B BT 1 1 0 CT H  HaiTIHX 
Mo.icnnpyioinHx  chctcm  npnponc;  b  pa3peuieHHH 
npo6jieMbi  MacniTaoa;  b  npaBHJibHOH  HHTepnperapHH 
npocTpaHCTBeHHOH  reTeporeHHocTH  mhothx  cbohctb 
noHBeHHo-pacTHTejibHoro  noKpoBa,  no  jiorHKe  bciuch 
CTaHOBHUinxcn  napaMeTpaMH  mojichch;  b  coanannH 
pa6oTocnoco6Hbix  cToxacTHHecKHx  mohchch  noro.ibi, 
oOccncHHBaioinnx  bxcxi  HCTcpMnnnpoBannbix 
MO.icnnpyioiUHX  chctcm;  b  npo3paHHOCTH 
fleTepMHHHpOBaHHO-CTOXaCTHHeCKOTO 
MOfleJIHpOBaHIM  THflpOJIOTHHeCKHX  XapaKTepHCTHK. 

3aTeM  rn.iponornM  /joJDKHa  nepeiiTH  b 
cocTOHHHe  HopMajibHofi  HayKH,  TeM  caMbiM,  nepecTaTb 
6biTb  rn.iponorncH  hoboto  noKonennM  (sto  Ha3BaHHe 
npncMJicMO  jiHHib  b  ncpexo.inbin  nepnon).  OomaM 
KapTHHa  HOpMaJlbHOH  THflpOJIOTHH  3TOTO  BpeMeHH,  nO- 
BH^HMOMy,  oyncT  TaKOBa:  yeoBepuieHCTBOBaHHe  h 
«pa3yKpauiHBaHHe»  Moncanpyioinnx  chctcm, 
OTBcnaioinnx  hoboh  poMnnupyioinen  napannrMc; 
nponycKaHHe  ncpc  j  «MO,iaibnbie  (])HJibTpbi»  nannbix 
Bcex  BonnoOcuancoBbix  cTanunn, 
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3KcnepHMeHTam>Hbix  h  penpejcirraTHBiiBix 
BOTOc6opOB  MHpa,  MHOTHX  H  MHOTHX  MaJIbIX,  CpCTIIHX 
h  oojibiiihx  pcHiibix  6accefiHOB;  o6o6meHHe  h 
rcorpa(|)HHCCKaM  c  h  ct  c  m  aT  h  3  a  h  h  h  (J)H3hhcckh 

oSocHOBaHHbix  napaMeTpoB  MOfleJieM;  hombtciihc 
iirnpoKHx  o6o6maiomHx  pa6oT  h  vmcohhkob  no  hoboh 
thtpojiothh. 

H  KBKOH  Mbl  C  BBMH  HCnpOCHM  flJIH  stoto  cpoK? 
Mbi  nonaraeM,  mto  He  MeHee  50  jieT,  mokct  6biTb 
HeMHoro  6onbme. . . 

I  Iombtciihc  thtpojiothh  Haniero  OTTareHHoro 
6ynymcro  ovtct  cBK3aHo  c  nouBJieiiHCM  n 
yr  b  e  p  >kt  c  n  no  m  HOBoro  BenHKoro  HMnynbca  b 
thtpojiothh  n  npyrnx  nayKax  o  3cmjic. 

TaiaiM  HMnynbcoM,  c  Hamen  tomkh  ipciiHH, 
6y,xcT  pe3Koe  H3MeHeHne  cncTeMbi 

rHHpoMCTeoponorHnecKHX  iiaoTioTCiiHH.  ElepBOH 
ocoOciihoctbio  hoboh  cncTeMbi  6yncT  Hcnojib30BaHHe 
b  Hen,  no  Kpannen  Mepe,  apex  BaacHenuinx 
npHnuHnnanbiio  HOBbix  npnOopoB  h  ycTaHOBOK, 
KOTopbie  coBepuiaT  nepeBopoT  b 

ranpoMCTcoponorH^iecKOH  (|)yiiTaMeirrajibiioH  h 
npHKnannoH  HayKe. 

I  lepeHHCHHM  hx: 

1 )  aBTOMaTHnecKHH  ocanKOMcp,  pcrHCTpnpyioiUHH 
HHTeHCHBHOCTb  H  CJIOH  /KH.TKHX  H  TBCpTbIX  OCaflKOB  3a 
KopoTKHe  HHTepBajibi  BpeMeHH  b  npcTcnax 
onpcTCTcmioro  KOHTypa  (mo  mar  bio  100-1000  m2)  h 
paooxaioiiiHH  Ha  ocHOBe  BJiiraHHa  Bbinanaiomux 
oca.xKOB  Ha  HeKoe  HenpepbiBHo  HiMcpneMoc 
(J)H3HHecKoe  none; 

2)  aBTOMaTHnecKHH  H3MepHTenb  bocxothiiicto 
(HcnapeHHe  h  TpaHcnKpapna)  hjih  iihcxothiiicto 
(KonncncanHH)  noToxa  both  b  ra30o6pa3HOM 
cocToaHHH  b  npcTcnax  onpcTCTcmioro  KOHTypa 
(nnomanbio  okojio  100  m2),  ocHOBaHHbiH  Ha  othom  H3 
B03MO>KHbix  npHimnnoii  perHCTpanHH  npoxo/KnciiHa 
MoneKyn  both  ncpci  Ha3BaHHbin  KOHTyp; 

3)  aBTOMaTHHeCKHH  paCXOHOMCp,  BCHyiHHH 

HenpepbiBHyio  3anHCb  pacxoTOB  both  h  B3BeuieHHbix 
H  BJieKOMblX  HaHOCOB  B  1 1 C  O  6  O  p  V  T  O  B  a  1 1 II O  M  CTBOpe, 
MHHya  TpanHHHOiiiibiH  noTXOT  «CKopocTb-nnoiiia,xb», 
H  OCHOBaHHblH  Ha  CyiUCCTBOBailHH  0,XII03IiaHII0H 
(CKOpee  Bcero  IICTHIICHHOH)  3aBHCHMOCTH  MC/K,Xy 
pacxonoM  h  coj.xaBaeMbiM  perHCTpnpyeMbiM 
B03fleHCTBHeM  Ha  oocTanoBKy  b  pailonc  CTBopa 
(ceScMHKa,  MameTH3M,  rpaBHTaipM  h  ,xp.)  hjih  Ha 


eooTBeTCTByiomee  cnepnajibHo  coaTaisacMoc 
<J)H3HHecKoe  nojie. 

BTOpoil  OCoOciIIIOCTBIO  3TOH  CHCTeMbI  OyTCT 
coBepuieHHo  HHoe  pa3peuieHHe  naomonacMBix 
map o m ct c o p ojt o r h h c c k h x  nojieM  bo  BpeMeHH  h 
npocTpaHCTBe.  3to  KacacTcn  h  TpajiHUHOiiiibix,  h 
HOBbix  CnOCOOOB  H3MepeHHH.  EcJIH  CCiHiae  flJIH 
MaccoBoro  MOTCJinpoBaiiHa  (|)opMHpoBaniHi  ctokb, 
ocymecTBJiaeMoro  no  cTamapTiibiM  namibiM 
iiaOniojiciiHH  cem  m  ct  c  o  p  on  onrae  c  k  h  x  CTaimnH, 
pe.TKO  HCnOJIb3yiOT  paCHCTIIBIH  HHTepBaJI  BpeMeHH 
Koponc  cyTOHHoro,  to  oy.ayiiicc,  cxopee  Bcero,  6yrcT 
npcTCTaBJicuo  iiaoTioTcmniMH  c  HHTepBanaMH 
CyMMHpOBafflM  HJIH  OCpCTHCIIHH  OT  10  30  60  MHHyT. 
Ecjih  ceiraac  paccToniiHc  MOKny  ocarKOMcpiibiMH 
nyHKTaMH  Ha  TeppHTOpHH  eyiHH  MO)KHO  OUCIIHTB  B 

cpc/iiicM  b  100  km,  to  b  oy.TymcM  3to,  cxopee  Bcero, 
oynyT  10  hjih  20  km.  Mto  KacacTca  .apyrux 
THJjpOMeTeOpOJIOTHHeCKHX  3JieMeHTOB,  TO  Hiar  MC'/K.Ty 
TOHKBMH  IiaOjIIOTCIIHH  BH.THMO  yMCIIblllHTCH 

He3HanHTejibHo .  CKopee  Bcero,  6yncT  yBCTHicuo 
HHCJIO  BblCOKOTOpHblX  IiyHKTOB  IiaOTIOTCIIHH, 

oco6eiiiio  b  MecTax  apKo  Bbipa>KeHHbix 

rHnCOMeTpHHeCKHX  KOHTpaCTOB.  KoJIHHeCTBO 

TH3pOMeTpHHeCKHX  CTBOpOB  B  MHpe  BH.THMO  B03paCTeT 
b  2-3  pa3a,  b  ochobhom  3a  chSt  cmc  cJia6o  ocBoeHHbix 
b  3 tom  CMbieJie  pcHiibix  OacccHiioB.  /lonycKaeM  H 

B03MO>KHOCTb  HCHC3IIOBCIIHJI  M  CT  C  O  p  OT  O  T  H  H  C  C  K  H  X  H 
THTpOJIOTHHeCKHX  CTailHHH,  KaK  TaKOBbIX,  H  nOHIiJlCHHH 
hhmx  (JiopM  H3MepeHHH.  H,  HaKOHeu;,  eme  otiki  Ba>KHaa 
oco6ciiiioctb  3toto  BpeMeHH  -  cymecTBeHHoe 

noBbiineHHe  tohiiocth  cbmhx  H3MepeHHH. 

Ba>KHCHIIIHM  CTCTCTBHCM  3THX  OCHOBHbIX 
O C O 6 C I II I O C T C H  HOBOH  CHCTeMbI  IiaOTIOTCIIHH  Oy.TCT 
coBepuieHHo  hikim  cTeneHb  noTpoOnocTH 
m  aT  e  m  ar  h  ii  c  c  koto  onHcanna  npoucccoB 

(JlOpMHpOBaHIM  CTOKa  H  TpyTHX  rHTpOJIOTHHeCKHX 
UBJieHHH. 

OcOOBIM  CoOblTHCM  B  6yTyiIICH  >KH3HH 
THTpOJIOTHH  MO/KCT  CTaTb  HaiH  npOpblB  B  MHp 
nOT  JCMIIBIX  BOT.  OOHTIIO,  HO  Mbl  He  MO'/KCM  npHBeCTH 
KaKHX-Jin6o  peaiibHbix  tobotob  b  noTTBcp/KTCiiHC 
CKa3aHHoro,  xo  im  paHO  hjih  noiTiio,  b  toh  hjih  hhoh 
Mepe  3TO  30JDKH0  OyTCT  CJiyHHTbea. 

lilupoKHc  nepcneKTHBbi  ncpcn  thtpotothch 
OyTymcro,  HecoMHeHHo,  otkpoiotcm  b  cbtjh  c 
npHXOTOM  npHIIHHnHcLTbllO  HOBbix  B03MO>KHOCTeH 
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3HCTaHUH0HHbIX  MCT030B  H3MepCHH5I  BCerO  TOrO,  HTO 
Tax  iicooxohhmo  nujpoJioraM,  ho  noKa  ocTacTca 
ncnocxynnbiM. 

Oco6o  TinaTcnbiio  cncaycT  BbiopaTb  cTBopbi 
caeacemia  3a  ypoBHeM  bo.xbi  b  xapaKTepHbix  MecTax 
pafioHa  30Hbi  3aTonneHH5i: 

•  nepe3  HanaaoM  pa3HHBa  (Bxona  cnmioro  peuHoro 
noToxa  b  30Hy  3aTonneHHa); 

•  npH6iiH3HTejibHo  b  ccpcaiwc  30Hbi  3aTonneHHa 
(ace.naTe.nbHO  b  paiionc  MaKCHManbHOH  HiHpHHbi); 

•  noHTH  cpa3y  nociie  Bbixozia  pcKH  H3  30Hbi 
3aTonneHH5i  (mioraa  b  kbr'ch-to  Mepe  ycaoBHoro). 

B  3aBHCHMOCTH  OTpa3HOrO  po.xa  06CT0aTC3bCTB 
BBIOHpaCTCH  MeCTO  flJIH  pacnoaoaceHHa 

aiicUHTHHccKoro  ncirrpa,  >KenaTejibHo  ncaancKo  ot 
BepxHero  hjih  HHaoiero  ctbopob.  B  naniibin  pemp 
HenpepbiBHO  ponacHa  nocTynaTb  Hn(|)opManna  (06 
oca.xKax,  TeMnepaType  h  BJiaacHocra  Boanyxa  h 

B03M05KH0  KaKaa-JIH6o  30n0JIHHTeJ[bHaa  no 

cnepnajibHOMy  cnncicy)  3Jia  ocymecTBaemia 
HenpepbiBHoro  m  aT  e  m  aT  Hue  c  k  o  r  o  m  03  cn  up  o  Ba  i  i  hh 
rnflporpa(J)OB  CTOKa  b  H36paHHbix  CTBopax  b  npeacaax 
/iannoro  peuHoro  bacceima  c  yueTOM 
nporH03npyeMoro  n  p  03  y  b  ca o m Henna. 

3aKJHOHeHiie 

Bce-TaKH  Harne  npomo3HpoBaHHe  nepcneKTHB 
HayKH,  b  aaimoM  cnyuae  rnaponornH,  -  tto  Bcero- 
HaBcero  nepeHoc  b  oyaywcc  HecKOJibico 

npHyKpaiiicnnoH  coBpeMeHHOH  CHTyapnH,  xoTa  h  c 
B03M0aCHbIMH,  a  TOHIICC  -  C  aCeJiaeMblMH 
MaJieHbKHMH  II  ay  H II 0  -T  C  X II H  M  C  C  K  H  M  H 

«p  c  b  on i o pna  m h» .  E[o  3a  bccm  3thm  b  cyMpaxe 

JlHTepaTypa 

BuHoepadoe  K).E.,  Bunoepadoea  T.A.  I  IpHKnaanaa 
raaponorHa.  Cn6.:Cn6JITy,  2014.  196  c. 

Kippoji  Jl.  HcTopuM  c  y3ejncaMH  /  Elep.  c  anm. 
IO.A.  /JaHHHOBa;  noa  pea.  R.A.  CMopoaHHCKoro. 
M.:  Mnp,  1973.  408  c. 


byaymnx  neT  Hac  OecnoKoiiT  iichto  iicnpHBbiMiioc, 
MoaceT  6biTb  onacHoe,  MoaceT  6biTb  rHaponorHuecKH 
onacHoe. 

EIocMOTpHTe  BHHMaTejibHo:  aaace  tojibko 
r h ,x p o jtothucckhc  cobbrraa  nocncaiwx  neT  naBoaaT 
Ha  cepbe3Hbie  h  ruyboKHe  paiMbiiiueiiini. 
KaTacTpoiJibi  MHoacaTca  h,  no  SoJibuioMy  cucTy, 
HCTHHHbie  npHHHHbl  3TOrO  OCTaiOTCM  He  OHCHb 
H3BeCTHbIMH.  ,Z],OCTaTOHHblM  JIH  MOaCeT  HBHTBCH 
npencKajaiiHC  noTcpn  cnacHTenbHoro  ana 
CTaTHCTHnecKOH  rH3po3orHH  npHimnna 

CTapnoHapHOCTH  r H3 pon 0 r hh e c k hx  npoucccoB  c  ero 
yCTOHHHBbIMH  paCHCTIIBIMH  BepOflTHOCTflMH 
rH3po3ornnecKHX  bcjihuhh  b  npaKTHKe 

CT  p  O  ITT  C3  b  1 1 0  r  0  n  p  0  e  K  T  H  p  0  B  a  1 1 H  H?  KoHeHHO,  H  03 1 10 
3TO  -  y>Ke  003BIII0C  6g3CTBHC  3  JIH  HH/K'CIiepiIOH 
rH3po3ornH,  h6o  npHBbiMiibiMH  no3xo3aMH  b 
ycnoBiiax  6o3biiioh  1 1 e 0 n p e 3 C3 c 1 11 1 0 CT h  h  nonnoro 
OTCyTCTBHa  HII(|)OpMaHHH  33CCB  yace  He 
OTaenaeuibca.  Elo  B03MoacHa  h  coBceM  HHaa 
CHTyanHH,  noayivtaB  0  koto  poll  cefiuac,  Mbi  6bi 
npHHIHH  b  yacac  h  bocxhiiiciihc. 

Mro  a(,  3Ta,  BbipHCOBBIBaiOIIiaHCM  B  TyMaHHOH 
3BIMKC,  rnaponornn  oyaymero  npHHeceT  c  co6oh 
HOBbie  TeopnH,  HOBbie  MoaenH.  Ho  HCX03H0S  6a3ofi 
33a  hhx  6y3eT  yace  He  TpaanunoimaH  rnaponornn,  a 
Ta,  KOTopaa  Ha3BaHa  rHaponornen  no bo to 
noKoaeHHa. 

Bo3mo>kiio,  hto  Taxaa  HOBaa  rnaponornn 
6y3eT  HMeTb  MecTo  Ha  pybeace  21-ro  h  22 -ro  bckob. 
Ho  3to  oneHb  h  oueHb  onTHMHCTHuecKHH  nporao3. 
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AttiiOTaiinn.  Ha  3HauHTejibHOH  uacra  TeppHToptm 
Pocchh  3HMa  aaHTca  6onee  4  mcchucb.  3to 
npHBOaHT  K  o6pa30BaHHK>  pCHHOrO  H  03epH0r0 
JlbaOB,  nO/I  JCMHLIX  JIbaOB  H  HUHC/ICH  pa3JIHHHOrO 
BH.aa,  npoMep3aHHio  n o u  b orpy htob  h  TaK  uanee. 
Bee  3th  aBJieHHa  b  toh  hjih  hhoh  CTeneHH  bjihjhot 
Ha  ctok  peK.  B  ycnoBiiax  noTenaciiHH  KJiHMaTa, 
oeobermo  b  3hmhhh  nepnou,  c  t  o  k  o  c|)  o  p  m  h  p  y  i  o  i  u  a  a 
pOJIb  3THX  npOUCCCOB  CHH'/KaCTCJl.  Tax  KaK  OHa  ao 
chx  nop  He  oijeHeHa,  to  Bonpoc  o  ee  3HaHHM0CTH  b 
r h a p o a o r h a c c k o m  peacHMe  CTanoBUTca  Bee  ooacc 
aKTyaaBiiBiM.  Hcab  cTUTbH  -  BbinojiHHTb  ouemey 
coBOKynHoro  Bmwmw  Ha  noaacMiroc  nmame  peK 
Pocchh  mhothx  KpHorcnnux  hbhchhh  h  npoucccoB, 
(J)opMHpyiomHxca  h  npoHcxoaauiHX  b  pycaax  peK, 
Ha  Boaocoopax,  ooaoTax  h  jaooaoaciniBix 
TCppHTOpHHX,  B  nOHBO-TpyHTaX,  TpCIHHHOBaTBIX  H 
pbixHBix  ropHbix  nopoaax.  B  ocHOBe  MCToauKH 
3aao>Kcno  npcacTaBaciiHC  o  tom,  hto 
BHyTpHroaoBaa  H3 m c n im  b o ct i j  eMKOCTHbix  3anacoB 
noa3eMHbix  BoaoHOCHbix  ropH30HTOB,  nHTaromHX 
ooabiiiHc  peKH,  HCjnaaHTcabHa.  Hcxoaa  H3  stoto 
npHHHTO,  HTO  pa  jHHUa  B  nHTaHHH  peK  nOa3CMHBIMH 
BOaaMH  B  3HMHK3K)  H  aCTHIOIO  MC/KCIIb  OnpCaCaHCT 
BananHC  Been  coBOKynHocra  Kpnorcinibix 
npoucccoB.  Onpcacacnnc  pa3HHUbi  Mcacay  3hmhhm 
h  aeTHHM  MOKCHHbiM  ctokom  peK  BbinoaHciio  no 
KapTaM  acTiicro  h  3HMHero  MnnuMaabiioro  30-th 
cyTOHHoro  cTOKa  80%  oOecneaeHHocTH. 

B  pcsyabTaTC  pacacTOB  ycTanorsacno,  hto 
KpHoreHHbie  aBacnna  h  npoueccbi  KonTpoanpyioT 
492  km3/tou  BoaHbix  pecypcoB  Pocchh.  B  tom 
ancac:  Ha  eBponeilcKOH  TeppHTopHH  -  23;  Ypane  h 
3anauHon  Ch6hph  -  36;  CpeaHeil,  CeBepo- 
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ASSESSMENT  OF  THE  IMPACT  OF 
CRYOGENIC  PHENOMENA  AND 
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RUSSIAN  RIVERS  WITH 
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Abstract.  In  a  large  part  of  Russia,  winter  lasts  for 
more  than  4  months.  This  leads  to  the  formation  of 
river  and  lake  ice,  underground  ice  and  ice  of  various 
types,  freezing  of  soil,  etc.  All  these  phenomena 
affect  the  flow  of  rivers  to  one  degree  or  another.  In 
a  warming  climate,  especially  in  winter,  the  flow¬ 
forming  role  of  these  processes  is  reduced.  Since  it 
has  not  yet  been  evaluated,  the  question  of  its 
significance  in  the  hydrological  regime  is  becoming 
more  and  more  relevant.  The  purpose  of  the  article  is 
to  assess  the  cumulative  impact  of  many  cryogenic 
phenomena  and  processes  that  form  and  occur  in 
riverbeds,  in  catchments,  swamps  and  wetlands,  in 
soils,  fractured  and  loose  rocks  on  the  underground 
nutrition  of  Russian  rivers.  The  methodology  is 
based  on  the  idea  that  the  intra-annual  variability  of 
the  reservoir  reserves  of  underground  aquifers 
feeding  large  rivers  is  insignificant.  Based  on  this,  it 
is  assumed  that  the  difference  in  the  supply  of  rivers 
with  underground  water  in  the  winter  and  summer 
periods  determines  the  influence  of  the  entire  set  of 
cryogenic  processes.  The  difference  between  the 
winter  and  summer  inter-soil  flow  of  rivers  was 
determined  using  maps  of  the  summer  and  winter 
minimum  30-day  flow  of  80%  security. 

As  a  result  of  calculations,  it  is  established  that 
cryogenic  phenomena  and  processes  control 
492  kmVyear  of  water  resources  in  Russia. 
Including:  in  the  European  territory  -  23;  the  Urals 
and  Western  Siberia  -  36;  Middle,  North-Eastern 
Siberia  and  the  far  East  -  433  km3/year.  In  other 
words,  air  temperature  plays  a  significant  role  in  the 
formation  of  almost  20%  of  the  total  annual  flow  of 
rivers  in  Russia's  temperate  and  Northern  latitudes 
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Boctohhoh  Ch6hph  h  ^anbHeM  BocTOKe  - 
433  KM3/rOfl.  To  CCTb  B  (J)OpMHpOBaHHH  nOHTH  20% 
cyMMapHoro  ronoiioro  cTOKa  peK  yMcpcinnnx  h 
CeBepHbIX  IIIHpOT  POCCHH  C  yCTOHHHBOH  3HMOH 
3HaHHTeJibHyK>  pojib  HipaeT  TeMnepaTypa  Boiayxa. 

I  IpoHcxoaamcc  h  nporH03HpyeMoe  noBbimeHHe 
3HMHeM  TeMnepaTypbi  Boiayxa  Ha  sthx 
TeppHTopnax  MO)KeT  nocTeneHHo  npHBecTH  k 
ocna6neHHio  KpHoreHHoro  peryanpoBaHHa  CTOKa  h 
K  3aMeTHbIM  HIMCHCHHa  M  B  BO,3HOM  pC'/KHMC. 
RjiioneBbie  CJiOBa:  MHHHManbHbiH  3hmhhh  h 
jieTHHH  ctok;  noa'icMnoc  nHTaHHe  peic;  nancan; 
pcHHOH  h  cc30HHbiii  noaicMinnii  jiea;  6onoTa; 
KpHoreHHoc  peryjiHpoBaHHe  CToxa;  H3MeHeHHe 
KJiHMaTa 

Beeaemie 

Eta  3HaHHTeJIbHOH  TeppHTopHH  Pocchh  HaCTb 
roaa  coxpannioTca  OTpHiiaTcnbUbic  TeMnepaTypbi 
B03,iyxa.  3to  npiiBoanT  k  (|)opMHpoBanmo 
pa3Hoo6pa3Hbix  KpHoreHHbix  HBneHHH,  CBaiainibix  c 
(Jia30BbiMH  ncpcxoaaMH  b  o  a  a  -a  c  a/  c  n  c  r  -  b  o  a  a : 
penHoro  h  03epHoro  JibaoB;  noa3eMHbix  JibaoB  h 
nancacii  pain huh oro  BHaa;  npoMep3aHHe 
noHBorpyHTOB  h  Tax  aanee.  Bee  3th  HBneHHa  b  toh 
hjih  hiioh  cTeneHH  BarnnoT  Ha  ctok  peK.  Ouchkc 

BHHflHHH  OTHCHbHLIX  npHpOUHbIX  KpHOTeHHblX 
HBaeHHH  Ha  (JiopMHpoBaHHe  pcanoro  CTOKa 
nocBameHo  mhokcctbo  pa6oT  [Cokojiob,  1975; 
AnexceeB,  cpypMaH,  1976;  KpaBuemco,  1986; 
06h30b,  CMaxraH,  2013;  06a30B,  CMaxTHH,  2014; 
MapKOB,  TypeBHH,  2019;  h  apyrae].  YcTaHOBaeHO, 
HTO  OCHOBHOe  HX  BnHflHHC  CKaiBIBaCTCH  Ha 

noa3eMHOM  nHTaHHH  peK.  BMecTe  c  TeM  ao  chx  nop 

HeT  OOIIICH  OIICHKH  BUHJIHHJI  KpHOTeHHblX  MBaCHHH 
Ha  ctok  peK.  B  3apy6e>KHbix  nySanKapnax  TaKHX 
ohciiok  aBTop  Taioxe  He  oonapy'/Kiin.  Bo3mo>kho,  ao 
HeaaBHero  BpeMeHH  TaKHe  iiccncaoBanHa  He  obihh 
CToab  aKTyaabHbi,  ktik  3to  CTaao  b  nocncaimc 
20-30  aCT  B  CBH3H  C  npOH30HieaniHM  H  O/KHaaCMBIM 
b  aaabncHincM  noTcnaeiiHCM  KaHMaTa,  oco6emio  b 
3hmhhh  nepnoa-  EIo3TOMy  pcab  nacToaiiicH  CTaTbH  - 
BbinoaHHTb  onciiKy  coBOKynHoro  Ba  Hanna  Ha 
noa3eMHoe  nHTaHHe  peK  Pocchh  mhothx 


with  a  stable  winter.  The  current  and  projected 
increase  in  winter  air  temperature  in  these  territories 
may  gradually  lead  to  a  weakening  of  cryogenic 
regulation  of  runoff  and  to  noticeable  changes  in  the 
water  regime. 


Keywords:  minimum  winter  and  summer  runoff; 
underground  river  feeding;  ice;  river  and  seasonal 
underground  ice;  swamps;  cryogenic  flow 
regulation;  climate  change 

KpHoreHHbix  ABJieHHH  h  npoueccoB,  nponcxoaaninx 
b  pycnax  peK,  Ha  BoaocSopax,  SonoTax  h 
3a6oaoHcnnbrx  TeppiiTopiiax,  b  noaBO-rpyriTax, 
TpeiUHHOBaTbix  h  pbixabix  ropHbix  nopoaax. 

MeTO/jHKa 

B  ocHOBe  MCToanKn  onpcacacnna 
KpHoreHHoro  pcryanpoBanna  noa3CMUoro  nnTauna 
peK  3aao>KeHo  npeacTaBneHne  o  tom,  hto 
BHyTpHToaoBaa  niMcnanBOCTb  eMKOCTHbix  3anacoB 
noaicMuiax  Boaonocnbix  ropH30HTOB,  nHTaioiuHx 
ooabinne  peKH,  ncinaa HTcabiia.  I  loaacMUbic  Boaia, 
0C06eHH0  H3  ray60KHX  BOaOHOCHbIX  rOpH30HTOB, 
ooncc  sapcryanpoBaubi  h  hmciot  MeHbinyio 
H3MeHHHBocTb  b  tchciihc  roaa,  HCM  nOBepXHOCTHbie. 
3to  noaTBcp’/KaaioT  h  HcinaanTcabUbic 
K03(j)(j)HUHeHTbI  BapnailHH  MHHHMaJlbHOrO  3HMHero 
h  acTuc-occnncro  CTOKa  peK,  KOTopbie  cocnaBnaioT 
0,15-0,25  ana  6onbuiHHCTBa  cpeaHHX  h  6oabinnx  peK 
ceBepHbix  pailoHOB  Pocchh1.  B  io/Khbix  paiioHax  sth 
K03(j)(j)HUHeHTbi  ooabine  H3-3a  Maaoro  yaacana  b 
nHTaHHH  noa3eMHbix  Boa-  B  ceBepHbix  paiioHax, 
HanpHMep,  3to  npoaBaaeTca  b  paBeHCTBe  MOKCinibix 
3HMHHX  H  neTHHX  paCXOaOB  pOaHHKOB, 
yaacTByioinnx  b  nHTaHHH  h  an  each  [MapKOB, 
BacnaeHKO,  rypeBHH,  2016]. 

MccneaoBaHHa  H30TonHoro  cocTaBa  peaniax 
Boa  noKa3aaH,  hto  b  nHTaHHH  peK,  oco6emio  b 
ceBepHbix  ninpoTax,  yHacmyioT  noa3eMHbie  Boaia  c 
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«B03paCT0M»  B  CpC.THCM  OT  4  ,30  6  JieT,  4T0  B03MTOKH0 
TOJ1BKO  npH  COOTBeTCTByiOmeM  0  OB  CMC, 
onpcacnaioincM  h  Manyio  BnyTpnroaoByio 
H3MeHHHB0CTb  [PoMaHOB  h  ap-,  1983; 
Cokojiob,  1996], 

Hcxofla  H3  HC3HaHHTC3BH0H  BHyTpHTOaOBOH 
H3MCHHHBOCTH  peCypCOB  OCHOBHbIX  BO/IOFIOCHBIX 
r0pH30HT0B,  nHTaiOmHX  peKH,  MO)KHO  aOnyCTHTb, 
4T0  nO,33CMHOC  IIHTaHHe  peK  3HMOH  aOJDKHO  6bITb 
6jih3khm  huh  paBHbiM  MOKcnnoMy  neraeMy  CTOKy 
(npH  OTCyTCTBHH  OCaaKOB).  EcJIH  >KC  eCTb  pa3HHpa, 
to  ecTb  ocHOBaHHa  npHHaTb  ee  3a  BJinaHHe 
pa3H006pa3HbIX  KpHOrCIIIIBIX  HBJieHHH  H  npOUCCCOB, 
3aTpyanaioiiiHX  hjih  ncpcpacnpcacnaioinnx  bo 
BpeMeHH  nO,T3CMHOC  nHTaHHe  pCK  C  3HMbI  Ha  JieTO. 

OnpC,TCHCHHC  pa3HHpbI  M  C'/K,Ty  3HMHHM  H 
JieTHHM  MC/KGHHBIM  CTOKOM  peK  BbmOJIHeHO  no 
KapTaM  JieTHero  h  3HMHero  MHHHManbHoro  30-th 
cyTOHHoro  cToxa  80%  o6ecneneHHocTH, 
npuBC.TCHHBiM  b  CHhH  2.0 1 . 14-83.  3th  KapTbi 


cocTaBJieHbi  no  aainmiM  map  oh  o  r  h  nee  k  h  x 
HaSjiiofleHHH  no  1980  r.  Ha  cpeamix  pcxax  c 
nnomaflflMH  Boaoc6opoB  ao  50-75  Tbic.  km2.  B 
ncpnoa,  3a  KOTopbin  Hcnonb30BaHbi  aanimic  o  ctokc 
npn  nocTpoeHHH  KapT,  chic  He  npoH3om.no 
H3MeHeHHH  B  (j)OpMHpOBaHHH  r  H  ,T  P  0  U  0  T  H  H  C  C  K  0  T  O 
peacHMa  H3-3a  KnHMaTa.  To,  hto  b  pacncTax  npunaTBi 
jiiancuHH  MC/Kcmioro  ctokb  80%  o6ccncnennocTH, 
noBbimaeT  o6beKTHBHocTb  ouchok  no  ,tbvm 
npnHHHaM.  Bo-nepBbix,  b  oh  cub  ManoBoanbie  roabi 
peKH  npcHMyinccTBcmio  nnraioTca  H3  6onee 
rny6oKHX  BoaoHOCHbix  ropH30HTOB  c  OHeHb  Manoil 
BHyTpHTOaOBOH  H3MCHHMBOCTBK).  Bo-BTOpbIX,  B  HX 
CToxe  ponb  noBepxHocTHbix  (Tanbix  h  ao/KacBinx) 
Boa  Mana.  BenHHHHbi  omnoHeHHH  3hmhhx  ot 
neTHHX  MHHHManbHbix  30-th  eyTOUHbix  paexoaoB 
Bonti  80%  o6ecneneHHocTH,  xapaKTcpHiyioiunx 
KpnoreHHoe  perynHpoBaHHe  nonJCMiioro  nHTanna 
pex  Pocchh  npHBeaeHbi  Ha  pncymce  1. 


Phcvhok  1.  KpHoreHHoe  perynHpoBaHHe  non  JCMnoro  mnamm  peK  Pocchh,  n/c  km2 
Figure  1.  Cryogenic  regulation  of  underground  supply  of  Russian  rivers,  1/s  km2 


Pe3yjibTaTbi  h  o0cy>K,ieiuiH 

PacnpcneucHHC  no  TeppHTopnn  Pocchh 
OTKnOHeHHH  3HMHerO  nO,T3CMHOrO  nHTaHHH  peK  ot 
ncTncro  HjMcnacTca  ot  0  no  4  n/c  km2,  aocraran  b 
CCBCpO-BOCTOHHBIX  paHOHaX  5  n/c  KM2.  1  laUMCHbUIHC 
3iiaHcnna  xapaKTepHbi  ana  iora  eBponeiicKOH 


TeppHTopnn  h  paiioHOB  pacnpocTpaHeHHa 
cnnomHOH  MHoroneTHeil  Mep3noTbi.  B  nepBOM 
cnynac  oto  CBa3aHO  co  cna6biM  pa3BHTneM 
KpnoreHHbix  aBneHHH  b  io/Khbix  o6nacTax.  Emc 
KWKHee  3HMHHH  ctok  Bbime  ncTncro,  TaK  KaK  TaM 
BennKa  ponb  ncnapeHHa  b  BoanoM  6anaHce 
BoaocSopoB  b  neTHHH  nepnoa-  HeKorapoe 
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CHH>KeHHe  paxunubi  b  ccBcpnhix  paHOHax,  BepOaTHO, 
o6ycjioBJieHo  TeM,  nxo  aaccb  Maao  yuacTHe 
nOU'ICMHblX  BOfl  B  nHTaHHH  B  CHJiy  HaHHHHfl 
MHoroacTiicH  Mep3JiOTbi.  CaMbie  Soabume  inaicnHH 
BUHaHHa  KpnoreHHbix  xbucuhh  xapaKTepHbi  ana 
ropHbix  panoHOB.  Taxace  yBcanHcnnc  b;i Hanna 
KpnoreHHbix  (JiaKTopoB  n  p  o  ca  c  ac  n  b  a  c  t  c  a  b 
Boctohhoh  Ch6hph,  rac  ooabiiinncTBo  pex 
nepeMep3aeT  h  (|)opMnpyioTca  ucchtkh  ibican 
naacacn  peuHbix  h  noaiCMiriax  bou,  ce30HHbie 
noa3eMHbie  abUBi  b  peamax  aoannax  h  roabnoBbic  - 
b  ropax.  B  o6uiHpHbix  panonax  3anaaHoii  Ch6hph 
yBeanacnnc  poan  oTpnuaTcabnbix  TeMnepaTyp 
B03ayxa  b  (JiopMHpoBaHHH  ctokb  peK,  Bepoarao, 
CKa3biBaeTca  H3-3a  npoMep3aHHa  HacbimeHHoro 
BoaoM  aeaTeabHoro  caoa  h  Moaaacnn  oouot.  Bonpoc 
aKKyMynanHH  6oaoTHbix  Boa  bo  a  bay  h  Banannc 
3Toro  nponccca  Ha  ctok  pex  c  bhcokoh  CTeneHbio 


3a6onoicnnocTH  chic  caa6o  nxyncn.  /|aa  Pocchh 
3tot  Bonpoc  axTyaneH,  Tax  xax  3a6oaoHcnnocTb 
CTpaHbl  (Bee  OTOp(J)OBaHHbie  aCIVOH  BHe  3aBHCHMOCTH 
ot  MoipHOCTH  Top(J)aHoro  ropH30HTa)  cocTaBaaeT 
21,6%  (3,69  mhh.  km2)  [BoMnepcxHH  h  ap.,  2005]. 
HanpHMep,  ccan  B3aTb  toubko  naomaab  oouot  c 
MQTTiHocTbio  Top(])a  >50  cm  -  975  Tbic.  km2,  to  npH 
3aMep3aHHH  Ha  Hen  caoa  Boaw  b  1 0  cm  o6beM  abaa 
cocTaBHT  97  km3.  /Rx/KC  ccan  noaoBHHa  xtoh  Boabi  He 
6yaeT  yaacTBOBaTb  b  3hmhcm  ctokc  ceBepHbix  pen, 
3to  cocTaBHT  OKoao  0,8  a/c  km2  noTepb  b  hx 
nHTaHHH,  HO  COXpaHHT  o6BOaHeHHOCTb  6oaOT. 

B  ncaoM  KpHoreHHoe  peryanpoBannc 
nHTaHHa  peK  Pocchh  noa3eMHbiMH  BoaaMH 
cocTaBaaeT  noam  492  KM2/roa  (xaGunua  1),  hto  aaa 
cpaBHeHHa,  HanpHMep,  b  2  pa3a  6oabuie  cpcancxo 
roaoBoro  ctokb  p.  Boarn. 


Tafia  h  Ha  1.  06beM  KpnoreHHoro  pexyanpoBanna  nHTaHHa  peK  Pocchh  noa3eMHbiMH  BoaaMH 


Table  1.  Volume  of  cryogenic  regulation  of  groundwater  supply  to  Russian  river 


TeppHTopHH  Pocchh 

CpeaHHH 

npoao'i/KHiejibHOCib 

3HMbI,  Mec. 

CpeaHHH 

Moayab 

KpHoreHHoro 

peryanpoBaHHH 
CTOKa,  a/c  KM2 

naomaab 

TeppHTOpHH 

C 

yCTOHHHBOH 

3HMOH, 

Man.  km2 

OSbeM 

KpnoreHHoro 

peryanpoBaHHH 

noa3eMHoro 

nHTaHHH  pen, 
KM3/roa 

IfeuTpaabnaH  h  ccBcpnaa 
CBponcncKaM 

TeppHTopnn 

4 

1 

2,2 

23 

Ypaa  h  3anaanan 

Cn6Hpb 

5 

1,7 

1,6 

36 

CpeaHJW  h  CeBepo- 
BocTOHHaa  Cn6Hpb, 

Xlaabiinn  Boctok 

6 

2,5 

11 

433 

CyMMa 

14,8 

492 

BaacHO  OTMeraTb,  mto  ToabKO  uacTb  Boabi  H3 
npHBeaeHHoro  Bbime  roaoBoro  o6beMa  nocTynaeT  b 
pera  h  a k k y m y a n p y ct c m  bo  abay  pa3Hbix  BHaoB. 
'InanuTcabUbin  o6beM  noa3eMHbix  Boa  ocTaeTca 
3HMOH  B  BOaOHOCHblX  TOpH30HTaX  H  30He  aSpapHH, 

Tax  KaK  apeHHpyiomaa  cnoco6HOCTb  pex  an6o 
noaHOCTbio  OTcyTCTByeT  npn  nepeMep3aHHH  pcnubix 
pycea,  an6o  cymecTBeHHo  coKpameHa  H3-3a 
CHnaceHna  nponycKHoil  choco6hocth  noao  abaoM. 

B  xoaoanbiH  nepnoa  roaa  coxpaHaeTca 
npnTOK  noa3eMHbix  Boa  k  peuHbiM  aoaHHaM  noa 


aeHCTBneM  cnabi  im>kccth.  3th  bo.xbi  npn 
OTCyTCTBHH  HHH  CymeCTBCHHOM  CHH/KCHHH 
apcunpoBanna  r  n,x  p  o  r  p  ac|)  HuecK  o  h  ceTbio 

a k k y m y a n p y iot c m  b  npupcnnon  uacTH  oacccnna.  B 
kouhc  3HMbi  c  noTenaeHHeM  ohh  ynacxByioT  b 
(JiopMHpoBaHHH  BeceHHero  nouoBOUBH.  TaK, 
HanpHMep,  Ha  p.  HlaMaHKe  b  ElpH6aHKaube 
3KcnepHMeHTanbHO  ycTaHOBaeHO,  hto  b  nepBOH 
noaoBHHe  noaoBoana  noa3eMHbie  boubi  cocTaBumoT 
6oaee  3/4  o6beMa  ctokb  [KpaBHcnxo,  1992],  M3-3a 
«noaoBoata  noa3eMHbix  Boa»  ao  nanaaa 
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BOflOOTflaHH  CHeaCHOTO  nOKpOBa  K03(])(])HIIHeHTbI 
CTOKa  BeceHHero  noaoBoaba  Ha  HeicoTopbix  pcKax 
Ch6hph  paBHbi  hhh  oonbiiic  l2,  a  nepnoa 

MHHHMaJIbHOrO  3HMHerO  CTOKa  HCpC.TKO  CMCIHaCTCM 
K  CCpC.THHC  3HMbl  C  yBCHHHCHHCM  rLIOIIiajIM 
BoaocOopa.  noa  Ha3BaHHeM  «nepHaa  Boaa» 
H3BeCTHbI  TBKaCe  naBOHKH  nOHJCMHLIX  BOH  BeCHOH  Ha 
peKax  Rkythh  [HIeneneB,  2014]. 

OcHOBHaa  nacTb  ecTecTBeHHbix  pecypcoB 
no,T3CMirbix  boh  Pocchh  (6e3  cyOaxBaabHOH 
pa3rpy3KH  b  Mopa  h  noapycaoBoro  CTOKa), 
pairpyacaioinnxca  b  peKH  Pocchh  (nance  -  EPnB) 
cocxaB.iacT  npHMepHO  790  KM3/roa  [LLlBapucB, 
1996],  Ohh  onpcncacnbi  no  pacnnciicnHio 
rH,aporpa(|)OB  pennoro  ctokb  Ha  noBepxHOCTHyio  h 
noaacMnyio  cocraBaaiomyio.  OnHcannoc  Bbiuie 
nepepacrrpencncHHC  nacTH  nonacMiioro  CTOKa  b  peKH 
c  xononnoro  rrepnona  Ha  Tcnabin  (b  tom  hhchc  Ha 
BeceHHee  noaoBoate)  laTpyanacT  onenxy 
ecTecTBeHHbix  pecypcoB  noa3eMHbix  Boa  no 
pacHaeHeHHio  rH,nporpa(|)a  Ha  rcncTHHCCKHC 
cocTaB.iaioiUHC.  MacTHino  3Ta  npoOacMa  peuieHa 
nyTeM  yneTa3  b  oncnxax  EPnB  oobCMa  noniCMiioro 
npnTOKa  b  peKH,  a k k y m y a h p o b a h h o r o  b  pcanoM 
abay  h  naacaax  [A  mac  GHeacHO-aenoBbix  pecypcoB 
Mnpa,  1997;  h  apyrne].  BMecTe  c  TeM,  TpyaHo 
onpcacaacMa  aacab  nonicMiiBix  boa,  KOTopaa 
ocTaeTca  b  pcanoM  oacccniic  H3-3a  GHHaceHHS 
apcHHpyiomcH  cnocoOnocTH  r  hh  po  rp  a([)  h  nee  k  o  h 
ceTH  npn  o6pa30BaHHH  aeaanoro  noKpoBa  h  apyrnx 
npoucccoB  KpnoreHHoro  xapaKTepa  [Zhuravin, 
Markov,  2010;  JIaBpoB,  MapKOB,  2018;  MapKOB, 
2018;  h  apyrne].  BaacHO  Taxace  OTMeTHTb,  hto 
Hen3BecTHO  xaxaa  aacab  sthx 

«ncaoapcnHpoBannbix»  3hmoh  noniCMiibix  boa 
pycaaMH  pcK  nocTynaeT  b  peKH  b  Tcnabin  ncpnon 
TCKymero  roaa  h  c  ktikoh  HHTeHCHBHocTbK).  OSbeM 
noaiCMiibix  Boa,  He  nocTynaBuinx  H3-3a 
KpHoreHHbix  npoucccoB  b  peanyio  ceTb  b  tchchhc 
roaa  hhh  pan  a  hct  boooiiic  He  yanTbiBaeTca  b 
ouciiKax  EPnB  h  OTHOCHTca  He  k  pecypcaM,  a  k 
3anacaM  ironic  mu  in  x  boh.  npn  npoHcxoaamcM 
noTcnacnHH  3hm,  ocaaOaciiHH  KpHoreHHoro 
peryanpoBaHHa  CTOKa  naOaionacTca  yBcnnHCHHC 


nonrcMiioro  nnTaHna  peK,  mio  OTMeaeHO  bo 
MHoacecTBe  nyOnHKaiiHH.  Bo3HHKaeT 

ancKyccHOHHbiH  Bonpoc  -  yBcanacHHC  3HMHero 
CToxa  xapaKTepH3yeT  pocT  ecTecTBeHHbix  pecypcoB 
noa3eMHbix  boh  nan  HeT  [EopeBCKHH,  MapKOB, 
2014]?  Echh  b  pocTe  3HMHero  ctokb  npuniiMaioT 
yaacTHe  h  Te  noa3eMHbie  bohbi,  KOTopbie  6bian 
OTHeceHbi  k  3anacaM,  ho  b  hobmx  KpnoreHHbix 
ycaoBHax  ohh  apcnupyioTca  pcxaMH,  to  hx  Heab3a 
oaH03HaaHO  paccMaTpnBaTb  b  KaaecTBe  noxaiaTcacH 
EPnB.  3to  mo'/Kct  npnBecTH  k  3aBbiuieHHbiM 
opeHKaM  EPnB,  hto,  bo3mo>kho,  HMeeT  MecTo  b 
HeKOTopbix  paOoTax  [CoBpeMemrbie  pecypcbi,  2015]. 
He  HCKaroaeHo,  hto  npoHcxonamee  cHnaceHHe 
oSBoaHeHHOCTH  b  peHTpaabHbix  h  roacHbix  pailoHax 
Pocchh,  rae  3HMbi  npaKTHaecKH  He  CTaao,  CBa3aHO  h 
c  BOBaeaeHneM  eMKocrabix  3anacoB  b  noa3eMHoe 
nnTaHne  peK  [Zotov,  Shum,  Frolova,  2015;  3otob, 
cppoaoBa,  lllaM,  2016].  Taxace  sthm  Moaoro 
oSbacHHTb  h  aerpaaapmo  nepBnaHOH 
THaporpa(])HaecKOH  ceTH  [HBaHOBa,  JIapHOHOB, 
1996],  ycbixaHHe  aecoB  b  npHBoaopa3aeaHbix  30Hax. 
Ho  b  3tot  ace  nepnoa  ecTb  npHMepbi  noaTonaeHHa 
TeppHTopnii  [Pa3yMOB,  Pa3yMOBa,  MoaaaHOB,  2015]. 
noaTanaHBaeMbie  TeppHTopnn  pacnoaoaceHbi  b 
ochobhom  Ha  npnOpeacHbix  yaacTKax  cpeaHHX  h 
OoabuiHx  peK.  3aecb  pocT  pacxoaoB  bohbi, 
nocTynaiomcH  c  BepxHnx  3BeHbeB 

THaporpa(])HaecKOH  ceTH,  npHBea  k  noBbmieHHio 
MHHHMaabHbix  ypoBHCH  bohbi  b  peKax  (ao  1-1,5  m), 
hto  cKa3aaocb  Ha  cHnaceHHH  hx  npcnupyioiiicH  poan 
[MapKOB,  TypeBna,  2019].  Bo3MoacHO,  nponcxoaHT 
nocTeneHHoe  npocTpaHCTBeHHoe 

nepepacnpeaeaeHne  aac™  Boanbix  pecypcoB  c 
npHBoaopa3aeabHbix  TcppHTopHH  bhh3  k  peaHbiM 
aoanHaM  KpynHbix  peK,  npn  «ycbixaHHH»  BepxoBHH. 
Ha  BoaocSopax  BepxHnx  3BeHbeB 

THaporpa(])HaecKOH  ceTH  npiixonnaa  aacTb  BoaHoro 
6aaanca  noa3eMHbix  BoaoHOCHbix  ropH30HTOB  (pocT 
ocaaKOB  h  h  1 1  ([)  Ha  BT  p  a  n  h  h  npn  CHnaceHHH 
npoMcpsaiiHH  noaBO-rpyHTOB)  Bbipocaa,  ho 
pacxoanaM  aacTb  Bbipocaa  ooabinc  3a  cneT 
BOBaeneHHa  b  noa3eMHoe  nuTannc  peK  cpaooTKH 
nacTH  eMKOCTHbix  3anacoB.  CTaonnHianHa  Meacay 


2  ItpaKTHHecKHe  peKOMeHnaqiiii  no  pacneTy  rnapoJiornnecKHx  xapaKTepncTHK  b  30He  xo3«HCTBeqqoro  ocbochim  EAMa. 
JI.:  TocKOMmapoMeT,  1986.  108  c. 

3PacneT  non3eMHoro  miTaniM  peK  kphojihto30hbi  (MeToannecKoe  noco6ne).  JI.:  ruapoMeTeoioaaT,  1989.  106  c. 
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npHxo^HOH  h  pacxoflHofi  nacTbio  BO/jHoro  OaaaHca 
MoaceT  HacTynHTb  npn  o6meM  CHHacemie 
oSBOflHeHHOCTH  TeppHTOpHH,  KOPija  ypOBHH 
nOfl3eMHbIX  B03  30HbI  HHTeHCHBHOrO  BOflOoSMeHa 
CHH35ITCB  H,  COOTBeTCTBeHHO,  CHH3HTCB 
.apciiHpyioinaM  cnoco6HocTb  pcK.  3to  6yacT 
COOTBeTCTBOBaTb  COCTOaHHIO  ajanTaHHH  B03II0H 
CHCTeMbI  pCHHblX  OaCCeHHOB  K  H3MeHeHHK>  KJIHMaTa 
H,  B03M05KH0,  K  nepeXO^y  K  HOBOMy 
«KBa3HCTapHOHapHOMy»  COCTOHIIHIO  B 

r  h  ,3  p  o  o  r  h  a  e  c  k  o  m  peaoiMe.  XI  o  HacTynjieHHa 
CTa6HJIH3aii:HH  B  BOflHOM  6  3331100  pCHHblX 
6acceiiHOB,  pacnoaoaceHHbix  b  panonax  c 
npexpaTHBiHHMca  xpnoreHHbiM  peryimpoBamieM 
(J)opMHpoBaHH5i  CTOKa,  pernoHaabHaa  onciiKa  EPEIB 
no  t  p  a,3  n  n  n  o  n  n  o  My  pacHHCiicimio  rn,3porpa(|)a 
MO>KeT  6bITb  HeKOppeKTHa  H3-3a  B0B3CHCIIH3  B 
no33CMiioc  nnTaHne  pcK  eMKOCTHbix  3anacoB 
n033CMIIBIX  B03. 

CacaycT  oTMeTHTb,  aro  npn  BbinoniicimoH 
ouciikc  KpnoreHHoro  peryanpoBamia  no33CMiioro 
nnTaHna  pcK  no  nainibiM  rnaponornnecKnx 
naoHioaciimi  30  1980  r.  He  yanTbiBaeTca  moiiiiibih 
(|)aKT0p-np0HCX03HIIICC  B  nOC3C3IIHC  3CCHTH3CTH3 
VBC3HHCHHC  03  OM  CC30HHOrO  01331115311113 
MHoroneTHHX  Mcpiaiax  rpyHTOB  [Biskabom  et  al., 
2019;  Shiklomanov  et  al.,  2019].  3to  Taxace 
npnBO^HT  k  yayameHHio  apcimpoBamia 
TeppHTopnii,  b  tom  ancae  3a  chct  yayaiueHHa 
r H 3 p 3 B3 H LI C OK 0 H  CB33H  MC/K,3y  nOBepXHOCTHblMH  H 
n033eMHbIMH  B03III3MH  OObCKTaMH.  Bcp03TH0,  3TOT 
(])aKTop  He  MeHee  3iiaMHM,  a  b  HeKOTopbix  panoHax 
pacnpocTpaneima  MiioroacTiicH  Mcpiaorbi  MoaceT 
BBHaTbCa  0npC3C33I0HIHM  B  (])OpMHpOBaHHH  B03II0T0 
peacHMa  TeppnTopnn  b  coBpeMeHHbix 
KHHMaTHneCKHX  VC30BHHX.  Elo  3TOH  npiIHHHC, 
MOaCHO  yTBCp>K3aTb,  330  Bbin03HCIIIiaM  OUCIIKa 
KpnoreHHoro  peryanpoBamia  pcanoro  CTOKa  cxopee 
33HH>KeHa  33a  COBpeMeHHbIX  K3  H  M  3T  H  3  C  CK  H  X 
yCHOBHH,  3eM  3aBbIffleHa  33a  CeBepHblX  H  B0CT03HbIX 
paHOHOB  Pocchh. 

BbIBO/Ibl 

B  (])opMHpoBaHHH  3HMHero  BO^Horo  peacHMa 
pex  Pocchh  3aMeTHyio  po3b  nrpaior  npoucccbi 


(])a30Bbix  nepexo^OB  B03a-ae3-B03a  Ha  Bo^ocOopax, 
b  oacccHiiax  h  b  pycaax.  Mx  coBOKynHoe  bhhhhiic 
opeHeHO  b  492  KM3/ro3  h  BbipaacaeTca  b  3Byx 
npopeccax:  Bo-nepBbix,  b  nepepacnpeaeaemie  aac™ 
no33eMHoro  nmaHHe  pex  c  xoao/iHoro  nepno^a  Ha 
TenabiM;  BO-BTopbix,  b  MnoroacTiicM  peryanpoBaHnn 
eMKOCTHbix  3anacoB  noaiCMirbix  B03.  I  loayacunyio 
OUCIIKV  MO/KHO  C3HT3Tb  OpHeHTHpOBOHHOH,  TaK  KaK 
OHa  Bbino3HeHa  no  KOCBeHHbiM  npoaBaeimaM 
paccMaTpHBaeMbix  npopeccoB  b  peaoiMe  CTOKa  pex  h 
He  yniiTbiBacT  bhhhhhc  Ha  (])opMHpoBaHHe  Boanoro 
pe>KHMa  npoHCXonaiiicro  yBe3H3eHHa  caoa 
ce30HHoro  OTraHBaHna  MHoroaeTHHX  Mep33bix 
nopoa.  boaee  oOocHOBamiaa  opemca  MoaceT  6biTb 
n03V3CIia  TOHbKO  C  HCn03b30BaHHeM 

r  h,3  p  0  re  03  0  r  h  hoc  k  0  h  peacHMHOH  hi  ic|)op  Mamin, 
KOTopoS  b  nacToanicc  BpeMa  xpainre  Ma30, 
ocoocimo  b  ceBepHbix  h  boctohhbix  paiionax 
CTpaHbi. 

C3oacHBuieeca  paHee  cooTHouieHHe 
npHxo^HOH  h  pacxo^HOH  33cth  bo^hoto  OaaaHca 
n033CMHBIX  B030II0CIIbIX  r0pH30HT0B  B 
COBpeMeHHbIX  HeCTapHOHapHbIX  K3HMaTH3eCKHX 
yc30Biiax  HapymaeTca  3a  chct  cHuacemia 
peryanpytomeft  po3H  KpnoreHHbix  npoucccoB.  3to 
npHB03HT  K  yBe3H3eHHIO  30HbI  aKTHBHOrO 
1503  0  00 MC I ia  nOBepXHOCTHbIX  H  n033CMHbIX  B03,  3TO 
HCOOXOailMO  y3HTbIBaTb  B  MCT033X  OUCIIKH 
MeaceHHoro  CTOKa  pex,  ecTecTBeHHbix  h  nporH03Hbix 
pecypcoB  no33eMHbix  bo3- 

H3-3a  6o3bHIOH  3H33HM0CTH  KpHOreHHbIX 
npoucccoB  33a  r h 3 p 03 0 r h 3 c c k 0 r 0  peacHMa  pex 
Pocchh  ii;eaecoo6pa3Ho  ycnaHTb 

3  k  c  n  ep  h  m  e  1  rraa  b  n  bi  e  HccacaoBaniiii 

B3aHM036HCTBHa  nOBepXHOCTHbIX  H  n033CMHbIX  1503 
33a  BbiaBaeHHa  3  a  x  o  1 1  o  m  c  p  1 1  o  c  t  c  h  a^anTapHH 
BO^Horo  peacHMa  TeppHTopnii  x  H3MeHemiaM 
K3HM3Ta.  be3  pe3y3bTaT0B  T3KHX  HCCaeaOBaHHH 
HeB03MoacHO  oOociiOBanno  pa3pa6aTbiBaTb 

aaanTapHOHHbie  MeponpnaTHa  b  0  a  0  x  0  3  a  h  c  t  b  e  n  n  0  r  0 
xoMnaexca  CTpaHbi  x  npoHcxoaaniiiM  HeoOpaTHMbiM 
npnpo.3iibiM  H3MeHeHHaM  Ten30B3aroo6opoTa  b 
penHbix  Oaccciiiiax,  noBbiuiaTb  mmcacnocTb  h 
0 n p a b 3 b  1 B a e m 0 c t b  303rocpo3Hbix  nporH030B. 
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JIABHHBI,  CEJIH  H  OnOJI3HH  HA 
OCTPOBE  MOHEPOH 
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AHHOTauHfl.  npeacTaBJieHbi  ocHOBHbie 
pe3yju>TaTbi  npoBcncnnbrx  HccneflOBamiH 
aaBHHHbix,  ceaeBbix  h  onommcBbix  npoucccoii 
ocTpoBe  MoHepoH.  Jlaeumi  Bcex  rcncTHHCCKHX 
thiiob  odbeMOM  ot  25  ^0  70  000  m3  (JtopMnpytoTcti  c 
HCKaoptr  no  anpenb.  Ceniiibie  epwieKciMeiuibie  cenu 
o6beMOM  ot  300  £0  50  000  m3  h  necexunbie  cemt 
(HaHocoBOflHbie  noTOKn)  oSbeMOM  ao  1000  m3 
(})opMHpyioTCH  c  anpejia  no  noaopb  b  oacccnnax 
BO^OTOKOB,  B  fleHyflaUHOHHblX  BOpOHKaX,  B 
onon3HeBbix  pnpKax  n  Myjib^ax.  I  loirropMCMOCTb 
cenen  odbeMOM  ao  3  000  m3  -  1  pa3  b  5-7  JieT,  cenen 
odbeMOM  6onee  10  000  m3  -  1  pa3  b  10-20  JieT. 
(EopMnpyioTCH  noeepxuocmuhie  o n on jitu-otn bi euu hi 
(cruibiebi)  oobCMOM  500-5  000  m3  c  ruydnuoil 
3axBaTa  no  2,5  m  ncuroBnanbUbix  pbixnbix 

OTJio>KeHHH,  iaucraioiiiHX  Ha  m n o n c n - nn n o n c n o b i j i x 
TpemnHOBaTbix  6a3anbTax  n  aprannnTax.  Ha 
OeperOBBIX  CKJlOHaX  (|)0pMHpyi0TC3l  OJlOKOKhie 
OYIOJ13HU  6  CKdJlbHblX  HOpodciX  OOBCMOM 

50  000-500  000  m3  n  6onee  c  rnyOnHon  3axBaTa 
nopon  donee  10  m.  EnoKOBbie  onon3HH  cxon^T  bo 
BpeMH  3  C  M  XI CT  p  a  CC  H  H  H  H  (HJIH)  CHJIbHblX 
n p on o.T/K HTcn b n bi x  ho/Khch  b  MopcKyio  aKBaTopmo 
n  cnocooiiBi  Bbi3biBaTb  nyiiaMH,  KOTopbie  MoryT 
HOCTnraTB  deperoB  ocTpoBax  CaxannH,  XoKKanno  n 
npnMopbH.  Ha  Tcnax  cTapbix  onon3Hen 
pa3BHBaioTca  emopmHbie  dnoKoeue  aceKeemnHbie 
OHOJ13HU  MedjieHHoeo  CMeufenua  u  onoji3Hu 
6H3KonjiacmmecK020  CMeipeHUH  odbeMOM 


DOI:  10.34753/HS.2020.2.2.122 

AVALANCHES,  DEBRIS-FLOWES 
AND  LANDSLIDES  ON  THE 
MONERON  ISLAND 

Nikolay  A.  Kazakov 
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cdsmd@yandex.ru 

Abstract.  On  Moneron  Island  actively  develops 
avalanche,  debris-flow  and  landslide  processes. 
Avalanches  with  a  volume  from  25  to  70  000  m3  are 
formed  in  avalanche  catchments  and  avalanche 
slopes  with  a  height  of  70-300  m  and  a  steepness  of 
35°-50°.  Avalanches  are  formed  that  are  associated 
with  recrystallization  of  the  snow  column  and  the 
formation  of  weak  layers  inside  it  and  at  time  during 
of  snow  fall  and  blizzard.  Debris-flow  are  formed  in 
the  numerous  streams,  in  the  craters  of  denudation 
and  landslide  cirques  and  troughs.  In  small 
watercourses,  connected  debris-flows  with  a  volume 
from  300  to  50  000  m3  and  disconnected  suspended 
streams  with  a  volume  of  up  to  1,000  m3  are  formed. 
In  large  debris-flow  are  volume  more  them 
50,000  m3.  The  debris-flow  period  lasts  from  April 
to  November.  Repeatability  of  debris-flows  of  up  to 
3,000  m3  -  1  time  in  5-7  years,  debris-flows  of  more 
than  10,000  m3  -  1  time  in  10-12  years.  Surface 
landslides  are  formed  (volume  of  500-5  000  m3)  with 
a  depth  of  capture  of  rocks  up  to  2.5  m  (mainly  on 
the  slopes  facing  the  sea  coast  with  a  steepness  of 
40-50°)  in  low-power  (1.0-2. 5  m)  deluvial  loose 
deposits  of  fractured  basalts  and  mudstones.  Block 
landslides  in  rocks  with  a  volume  of 
50  000-500  000  m3  or  more  with  a  rock  capture 
depth  of  more  than  10  m  are  formed  on  the  coastal 
slopes.  Block  landslides  descend  during  earthquakes 
and  (or)  heavy  prolonged  rains  into  the  sea  area  and 
can  cause  tsunamis  that  can  reach  the  shores  of 
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5  000-30  000  m3  c  rjiyOHHOH  3axBaTa  nopoa  £0  10  m. 
(EopMHpoBaHHe  onoJi3HeM  h  ceJieM  Oojtbtttmx 
oObSmob  h  MaccoBoe  (J)opMHpoBaHHe  onojrmeH  h 
ceneM  npoHcxoxiHT  b  mojie-OKTadpe  npn  BBirraacmm 
CHJ1BHBIX  HHTeHCHBHbIX  OCa/IKOB  nOCJie 
npc.miiccxByioincro  yBJiaiKHeHHa  ropHbix  nopou, 
BbI3BaHHOrO  CHJIbHbIMH  npOflOJHKHTeJIbHbIMH 
floacflaMH.  CyTOHHaa  cyMMa  ocajjKOB  mojkct 
^ocTHraTb  89,0  mm.  Ela  ocTpoBe  MoHepoH 
npoHcxo^HUH  KaTacTpo(})bi,  Bbi3BaHHbie  cxojiom 
naBHH  h  onoJi3HeM.  B  1914  r.  b  .zjepeBHe  ElaraxaMa 
(boctohhoc  no6epe>Kbe  ocTpoBa)  b  JiaBHHe  norH6jio 
4  HenoBeica;  b  1917  r.  b  ^epeBHe  ElmuHxaMa 
(janajmoc  no6epe>Kbe  ocTpoBa)  b  JiaBHHe  nornd 
1  nejioBeK.  B  ceHT5i6pe  1957  r.  onoji3HeM  6bm 
pa3pymeH  nocenox  Boapbiil.  B  oKiadpc  2015  r. 
onoJi3HHMH  6biJia  pa3pymeHa  TypHcranecKaa  Tpona 
b  6yxTe  ByrrpoBa. 

KjiiOHeBbie  CJioea:  rpmcKaMcnuuii  cejib;  jiaBHHa; 
jiaBHHHaa  reocncTeMa;  JiaBHHoeOop;  octpob 
MoHepoH;  onojneHb;  onoji3HeBOH  mbcchb;  cejieBOH 
OacceiiH;  ceneBaa  reocncTeMa;  cejieBOH  npopecc 

BBeaemie 

npH  X035IHCTBCHH0M  OCBOeHHH  MaJIbIX 
H30JiHpoBaHHbix  t eppHTopHH,  cjia6o  3acejieHHbix 
hjih  He  3aceneHHbix  (b  hbcthocth,  Majibix  octpobob) 
lauacTyio  OKairiBacTCH,  hto  Ha  Taxon  TeppHTopHH 
pa3BHBaioTCH  onacHbie  3K3oreHHbie  npopeccbi, 
3aTpy,TiHnoiHHe,  a  nopoM  ncJiaioniHC  h 
HeB03MO>KHbIM  BCUCHHC  X033HCTBeHH0H 

UCHTCJIbHOCTH. 

O^HaKO  onacHbie  3K3oreHHbie  npopeccbi  Ha 
MHOTHX  H30JTHpOBaHHbIX  TCppHTOpHHX  CJia6o 
inyicitBi  hjih  He  H3yneHbi  h  phckh  ot  jiaBHH,  cejieil 
h  onoJi3HeH  npn  pa3pa6oTKe  skohomhhcckhx  hjih 
COPHaJlbHblX  npOCKTOB  BO  BHHMaHHe  He 
npHHHMaiOTCB. 

1  lanaBineecfl  b  2000-e  rojibi  cTpoHTeJibCTBO  Ha 
ocTpoBe  MoHepoH  Ty  p  h  ct  h  i  c  ck  o  r  o  KOMnjieKca 


Sakhalin  Island,  Elokkaido  and  the  Maritime 
provinces.  On  the  bodies  of  old  landslides  secondary 
block  asequent  landslides  of  slow  displacement  and 
landslides  of  viscoplastic  displacement  with  a 
volume  of  5  000-30  000  m3  with  a  depth  of  rock 
capture  up  to  10  m  develop.  The  formation  of 
landslides  and  debris-flows  of  large  volumes  and 
mass  formation  of  landslides  and  debris-flows  occurs 
when  heavy  intense  precipitation  falls  after  the 
previous  moistening  of  rocks  caused  by  heavy 
prolonged  rains.  Daily  precipitation  can  reach  89.0 
mm.  In  1914,  4  people  was  killed  in  an  avalanche  in 
the  village  of  Nagahama;  in  1917,  1  person  was 
killed  in  an  avalanche  in  the  village  of  Nishihama.  In 
September  1957,  a  landslide  destroyed  the  village  of 
Bodriy.  In  October  2015,  a  tourist  trail  was  destroyed 
by  landslides. 

Keywords:  avalanche;  avalanche  catchments; 
avalanche  geosystem;  coherent  debris-flow;  debris- 
flow;  debris-flow  basin;  debris  flow  process;  debris- 
flow  geosystem;  landslide;  Moneron  Island 

noKa3ajio,  hto  6e3  HiyHcmin  onacHbix  npupomiBix 
npOUCCCOB  H  npHHHTHH  Mep  no  CHH/KCnHFO  pHCKOB  OT 
hhx  TypncTHuecKaa  acHTC-ibnocTb  6y,iCT  npHHOCHTb 
ydbiTKH  h  cojjiaBaTB  phckh  nun  nepcoHajia  h 
TypHCTOB. 

Tax,  oceHbio  2015  r.  onoJi3HHMH  6bma 
pa3pymeHa  TypHCTHuecKaa  Tpona  -  cuHiicTBCiniBiH 
nyTb,  cocjihihhohihh  npHCTaHb  c  rocTHHHHHbiM 
KOMnJieKCOM. 

OcTpoB  MoHepoH  (pncyHOK  1)  pacnojiojKeH  b 
TaTapcKOM  npoJiHBe  b  43  KHJioMeTpax  ot  ioto- 
janajinoro  no6epe>Kba  ocTpoBa  CaxanHH.  Octpob 
npc.iCTaBuncT  co6oii  noTyxuiHH  ByjiKaH  [rpaHHHK, 
2014], 

^□[jiHHa  ocTpoBa  c  iora  Ha  ceBep  -  7  km, 
HanSoJibrnaH  umpuua  c  3ana,qa  Ha  boctok  -  3,6  km, 
njioiuaab  -  okojio  30  km2. 


Ka3dK06  H.A.  JlaBHHbi,  ccjih  h  onojiiim  Ha  ocTpoBe  MoHepoH  //  F H,ipoc<|)cpa.  OnacHbie  npoueccbi  h  XBJieHHK. 
2020.  T.  2.  Bbin.  2.  C.  122-147.  DOI:  10.34753/HS.2020.2.2.122 
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Phcvhok  1.  OcTpoB  MoHepoH.  I  h  n  p  o m c t c o p o nornnccKnc  cTannnH:  1  -  «HeBenbCK»,  2  -  «Mbic  KpHJibOH» 
Figure  1.  Moneron  Island.  Hydrometeorological  stations:  1  -  "Nevelsk",  2  -  "Cape  Krillon" 


OcTpoB  npcncTaBnacT  co6oh  crnanceHHbiH 
HeoreHOBbiii  ninTooopa'nibrn  BynKaH  raBaiicKoro 
Tnna  [Pa3>KHraeBa,  HneTHeB,  2006]  c 
Bbinono>KeHHOH  npHBepmHHHoii  noBepxHocTbio,  nan 
KOTOpOH  BbICTynaiOT  HeCKOJIbKO  o6oeo6jieHHbIX 
ropHbix  xpeOTOB  h  Bcpinnn.  Bbiciuaa  OTMeTKa  -  ropa 
CTapnuKoro  (439,3  m).  PenbC(|)  -  HH3KoropHO- 
xonMHCTbiH.  Eepera  cnado  H3pe3aHHbie, 
o 6 p Bi  b n ct bic .  EyxTbi  f |) o p  m n py i OT c  'A  b  pe3ynbTaTe 
a6pa3HH  OeperoB  n  p  c  n  m  y  i  u  c  ct  b  c  h  n  o  b  MecTax 
Bbixona  ocanonnbix  nopon.  Mbicbi,  paancnnioinnc 
oyxTbi,  cJioaceHbi  6a3anbTaMH  hcxobckoh  cBHTbi 
[EpoxoB  h  np.,  1971].  CpaBHHTenbHo  BbipoBHeHHbie 
h  nonnniibic  ynacTKH  naxonaTCH  b  kwkhoh  h 
ceBepHoii  nacTHX  ocTpoBa.  OcTpoB  H3pe3aH  pycnaMH 
MHOTOHHCJieHHblX  MeJIKHX  BOnOTOKOB.  CaMbie 
oonbiunc  peKH  -  p.  YcoBa  (annua  2,5  km)  h 
p.  MoHepoH  (nnmra  1,5  km). 

I  Ioctohhhoc  rpa/K/iancKoe  naccncnnc 
npo>KHBajio  Ha  ocTpoBe  c  1905  no  1970  roam.  B 
nacToaincc  Bpcwa  nocToannoro  naccncnna  Ha 


ocTpoBe  HeT.  B  2008  rony  Ha  ocTpoBe  MoHepoH  6bin 

OTKpbIT  TypHCTHHeCKHH  KOMnJieKC  C  6a30H  OTHblXa. 

Cncunanbiibic  nadmoacnna  3a  naBHHHbiMH  h 
ceneBbiMH  npoucccaMn  Ha  ocTpoBe  MoHepoH  He 
npoBonnnncb. 

B  JiHTepaType  o  pacnpocTpaHeHHH  naBHH  h 
cenen  Ha  TeppHTopHH  CCCP  h  Pocchh,  CBcacnnii  o 
jiaBHHax  h  cenax  Ha  ocTpoBe  MoHepoH  HeT 
[<EneHiHMaH,  1978;  IIIeKo,  1980;  KapTa 
nHTOJiorHHecKHx  KOMnneKcoB,  1984;  KanacTp  cenen 
CCCP,  1986;  KanacTp  naBHH  CCCP,  1988;  Araac 
CHencHo-nenoBbix  pecypcoB  MHpa,  1998;  reorpa<|)Ha 
naBHH,  1992;  Ka3aKOB,  TKnpyeB,  2002;  Ka3aKOB, 
TKnpyeB,  2006;  nepoB,  2012;  Ka3aKOB,  TKnpyeB, 
/IpeBHno,  2019], 

HcKnioHcnnc  cocTaB.iacT  paoora  [Podolskiy  et 
al.,  2014],  b  KOTopoii  ynoMnnacTca  o  nByx  cnynaax 
rndenn  moneM  b  naBHHax  Ha  ocTpoBe  MoHepoH:  6e3 
yKaaanna  MecTa  h  nncna  nornOinnx. 

B  cemadpe  1971  r.  H.H.  JleoHOBbiM  h 
npyrnMH  n c cn cn o  b aT cn a m h  b  cc b c p o - b o c t o hi i o n 
nacTH  ocTpoBa  nocne  3eMneTpacemia, 
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npoHcmeamero  06.09.1971  r.,  6binH  onHcaHbi 
ccMcmotchhbic  onon3HH  [llJ,eTHHKOB,  1981].  Tlpyrux 
CBe^eHHH  06  onoji3Hax  Ha  ocTpoBe  HeT  h 
onon3HeBbie  npopeccbi  ocTpoBa  MoHepoH  He 
H3yneHbi. 

On  nano  hmciotcm  CBcncnna  o  paipyincnwix  h 
rnOeiiH  nioneM  b  naBHHax  (1914,  1917  rr.)  h 
onon3H5ix  (b  1957  rosy  onon3HeM  6bm  pa3pyuieH 
nocenoK  EonpbiM). 

MeTo/jw  HccjieaoeaHHH 

B  ocHOBy  nacTOMincH  cTaTbH  nono>KeHbi 
pe3ynbTaTbi  noneBbix  HccncnoBannM  naBHHHbix, 
ceneBbix  h  onoji3HeBbix  npoucccoB,  npoBo.THBiiinxcH 
H.A.  Ka3aKOBbiM  h  C.n.  >KHpyeBbiM  Ha  ocTpoBe 
MoHepoH  b  2016  rony. 

Mop(|)OMCTpHHeCKHC  XapaKTepHCTHKH 

jiaBHHoc6opoB  onpenenanHCb  Ha  ocHOBe 
MaTepHanoB  noneBbix  HccncnoBannM. 

XapaKTepHCTHKH  JiaBHH  h  JiaBHHHoro  pencHMa  H 
HHTeHCHBHOCTb  npOJIBneHHJI  JiaBHHHbix  npOUCCCOB 
onpc.Tcnn.THCb  Ha  ochobc  MaTepHanoB  noJieBbix 
HCCJieTOBaHHH  H  paCCHHTblB  3JIH  Cb  Ha  OCHOBe 
MaTepHanoB  r  n  t  p  o  m  c  t  e  o  p  o  n  o  r  n  n  c  c  k  n  x 

Ha6jHOTeHHH  Ha  ochobc  o6mnx  3aicoHOMepHocTeM 
TBO.TIOUHH  CHOKHOTO  nOKpOBa  H  JiaBHHHbix 
reocHCTeM  [Ka3aKOB,  2000;  Kazakov  et  al.,  2012; 
Ka3aKOB,  >I(npycB,  Tlpcrinno,  2019]  c  yneTOM 
MaTepHanoB  MHoroneTHHX  naoTiOTcnun  3a 
CHOKHbIM  nOKpOBOM  H  TaBHHHblMH  npOUCCCaMH  Ha 
ioro-3anaTHOM  no6epe>Kbe  ocTpoBa  CaxanHH: 
naBHHHbie  reocncTeMbi  Ha  3  tom  ynacTKC  h  Ha 
OCTpOBe  MoHepOH  OTHOTHnHbl. 

npH  noneBbix  n c  c.t cto  b  a  n  h  hx  o  n p ct c.t h.t  h c b 
CTpyKTypHO-peonoTHHecKHe  x a p a k t e p n ct n k h  ceneM 
h  noTenunaTbiiBix  ceneBbix  MacciiBOB,  THnbi 
ceneBbix  npoucccoB  h  THnbi  ceneM,  rpannnbi 
BepoHTHon  TaJibHocTH  npo6era  ceneM,  BbicuiHM 
ceneBoii  ropH30HT  (no  ceneBbiM  oTMeTKaM  Ha 
TpcBccnbix  cTBOJiax  h  6opTax  ceneBbix  pycen), 
nHTonorHHecKHe  x  a  p  a  k  t  c  p  n  c  t  h  k  h  h  Tomnnna 
ceneBbix  OTnoacemiM,  oobCMBi,  uinpHHa  (JipoHTa  h 
30Hbi  a k k y m y n h n n n  ceneil,  nnoTHOCTb  ceneBoro 
noTOKa. 

MacTOTa  (|)opMnpoBannH  ceneM  h  ncpnoTBi 
TOTOBOH  aKTHBHOCTH  OnpeTC.TT.THCB  Ha  OCHOBe 
noneBbix  ouchok  coctohiihh  p b i x n o o on o m o  t  ir  b  i  x 


nopo.T  b  ceneBOM  onare  (c  vtctom  xapaKTcpncTHK 
ropHbix  nopon  b  onarax  TBcpnoro  nuTanun  ceneM)  h 
no  pe3ynbTaTaM  npoxo.TKn  h  onncannH  3aKonymeK  h 
o6Ha>KeHHH  b  ceneBbix  ott  once  minx. 

XapaKTepHCTHKH  ceneM  h  ceneBoro  penoiMa  h 
HHTeHCHBHOCTb  nponBiicmin  ceneBbix  npoucccoB 
onpcTcnunncB  Ha  ocHOBe  MaTcpnanoB  noneBbix 
nccncTOBannH  h  p  ac  c  1  i  h  t  b  i  b  an  h  c  b  Ha  ocHOBe 
MaTcpnanoB  r  n  t  p  o  m  ct  c  o  p  o  n  o  r  hi c c  k n x 

naonioTcnnn  Ha  ocHOBe  ooiiihx  3aKOHOMepHOCTeM 
TBonionnn  ceneBbix  reocHCTeM  [Ka3aKOB,  2000; 
Ka3aKOB,  )KnpyeB,  2002;  Ka3aKOB,  2015a]  c  yneTOM 
MaTcpnanoB  MHoroneTHHX  naGnioncmiM  3a 
c  c  n  c  ( | )  o  p  m  h  p  y  i  o  i  n  h  m  h  ropHbiMH  noponaivm  h 
ceneBbiMH  nponcccaMn  Ha  loro-ianannoM 
no6epe>Kbe  ocTpoBa  CaxanHH:  ceneBbie  reocncTeMbi 
Ha  3tom  ynacTKe  h  Ha  ocTpoBe  MoHepoH 
OTHOTHnHbl. 

Tnnbi  onon3HeM,  BbicoTa  h  HiHpHHa  (jipoHTa 
onon3HeM,  iiinpnna  30Hbi  aKKyMynapHH,  nnoTHOCTb 
h  TonmHHa  onon3HeBbix  OTno/Kcnnn,  rpaHHiibi  h 
nnomann  30Hbi  paiBimm  onon3HeBbix  npoucccoB 
onpcTcnunncb  KaK  bo  BpcMM  noneBbix  pa6oT,  Tax  h 
no  apxiiBHbiM  MaTcpnanaM.  M  o p ( | ) o  m ct  p  m  i  e  c  k  h  c 
XapaKTepHCTHKH  onpcTcnnnncB  npn  noMomn 
na3epHoM  pyneTKH  (tohhoctb  -  5  mm)  h  na3epHoro 
TanbnoMcpa.  MaKCHManbHbiM  o6beM  onon3HeM 
paccTHTBiBancM  Ha  ocHOBe  noneBbix  HccncnoBannM 
no  onpcTcncnmo  MaKCHManbHoM  rny6HHbi  3axBaTa 
nopoT  h  nnomaTH  onon3HeBoro  MaccHBa.  ElepHOTbi 
totoboM  aKTHBHOCTH  onon3HeBbix  npopeccoB, 
noBTopneMOCTb  hx  aKTHBH3aii;HH  onpcTcnnnncB  Ha 
ocHOBe  noneBbix  naonioTcnnn  h  apxHBHbix 
MaTcpnanoB. 

PacneT  napaMeTpoB 

THTpOMeTeOpOnOTHHeCKHX  (JiaKTOpOB  naBHHHbIX, 
ceneBbix  h  onon3HeBbix  npoucccoB  BBinonnnncM  Ha 
ocHOBe  MaTcpnanoB  naonioncmiM 

THTpoMeTeoponoTHnecKHx  cTanunn  (nance  -  I  MC) 
«MoHepoH»,  «EleBenbCK»  h  «Mbic  KpHnbOH». 

OaKTopw  JiaBHHHbix,  cejieebix  h 
onoJi3HeBbix  npopeccoB  Ha  ocTpose  MoHepoH 

I conornHccKoc  cTpoeHHe  TeppHTopHH,  ee 
penbC(|)  H  KTHMaT  MB.miOlCM  (JiaKTOpaMH, 
OnpCTCnniOIIIHMH  HHTeHCHBHOCTb  npOMBTCHIlH 
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naBHHHbix,  ceneBbix  h  onon3HeBbix  npoucccoB  h 
ycnoBHa  hx  pa3BHTHa. 

reo.iozimecKiie  (paKmopu 

OflHHM  H3  OCHOBHbIX  (J)aKTOpOB  pa3BHTH5I 
naBHHHbix,  ceneBbix  h  onon3HeBbix  npoucccoB 
aimaioTca  CBOHCTBa  ropHbix  nopon,  cnaraiomHX 
HCCnCnyCMyiO  TeppHTOpHK).  Ot  HHX  3aBHCHT 
CTeneHb  pacHHcncnnocTH  penbc(|)a,  y ct o h  h  h  b  o  ct  i> 
CKnOHOB  H  CKOpOCTb  BBIBCTpHBclIIHn. 

B  reonornnecKOM  CTpoeHHH  H3ynaeMoro 
pailona  npHHHMaioT  ynacme  BynxaHoreHHO- 
ocaflOHHbie  ropHbie  noponti  naneoreHOBoro, 
HeoreHOBoro  h  hctbcpthhiioto  B03pacT0B 
[CHMaHeHKo,  rono3y6oB,  MHnHHOBCKHH,  2010; 
reonorna  CCCP,  1970;  rpamniK,  2014], 

naneoreHOBbie  oxnoacemia  mamapcKou 
mojiufu  (P i-3tt )  cnaraioT  noKonb  coBpeMemroH 
nocTpoilKH  ocTpoBa  MoHepoH.  I  IpcncTaBnenbi  ohh 
nHaoasaMH,  6a3anbTaMH,  TytJ)(j)HTaMH, 

TyiJionecHaHHKaMH  h  aneBponHTaMH.  Oomaa 
MoipHOCTb  TonniH  cocTaioacT  200  m. 

Bocmom  iomoi  iepoi  icKcut  mojiuja  (Nivm) 
HHncHero  Miioncna  pa3BHTa  Ha  boctohhom 
noocpe'/Kbc  ocTpoBa  MoHepoH  ot  ovxtbi  lOacnaa  no 
ceBepHoii  okoiichiiocth  oyxrbi  Mynpoiia. 
I  IpcncTaBncna  aepeaoBaiiHCM  ancBpomiTOB, 
necnaHHKOB,  tv(|h|)htob,  tv(|)ob,  aprnnnHTOB,  pcnKO 
nnaTOMHTOB.  I  IccnanHKH  h  aneBponHTbi 
BynKaHOMHKTOBbie.  B  aprioniiTax  rnHHHCTaa 
(J>paKH,Ha  cociaBnaeT  75-80%  Maccbi  noponbi. 
06maa  MoipHOCTb  TonipH  He  npeBbimaeT  150  m. 

Bcpxinoio  nacTb  coBpcMcnnoH  nocTpoilKH 
ocTpoBa  MoHepoH  cnaraeT  MonepoHCKan  mojiuja 
(Ni-2mn),  KOTopaa  BxnionacT  BynKaHoreHHbie 
o6pa30BaHHa:  naBbi,  naBoopexanH,  raanoxnacTHTbi, 
Tyi|)Bi  6a3anbTOB  h  annc3H6a3ani>TOB,  npocnon 
TycjjonecHaHHKOB,  Ty  c| )  o  r  p  a  b  cn  ht  o  b  h 

BynKaHOMHKTOBbix  aneBponHTOB.  Bo3pacT  TonniH 
npiiHaT  n  o  an  1 1  c  m  h  o  n  c  i  i  o  b  b  i  m  -  nnHoucnoBbiM. 
MoipHocTb  TonipH  -  6onee  320  m. 

Pbixnbie  yemeepmmHbie  o6pa30BaHHa 
ciJiopMHpoBaHbi  b  pe3ynbTaTe  npoucccoB 
BbiBeTpHBaHHa,  pa3MbiBa,  a  Taxace  ncpcoTno/Kcnna 
KopeHHbix  nopoa  h  hmciot  c  hhmh  HacnTHaiiBin 
nHTonorHHecKHH  cocTaB.  noponbi  npencTaBneHbi 
coBOKynHOCTbio  nenioBHanbHbix,  amoBnanBiio- 
nenioBHanbHbix,  KonnioBHanbHbix  h 


nponioBHanbHbix  rpyiiTOB  BcpxncHCTBcpTHHiioro  - 
coBpeMeHHoro  3BeHbeB.  PacnpocTpaHeHbi  ohh  Ha 
CKnoHax,  a  Taxace  b  nonHHax  pynbCB,  3po3HOHHbix 
Bpe3ax  h  nciiynaiiHoinibix  BopoHKax.  OTnoaceHHa 
npeHMymecTBeHHo  npecBaHo-BanyHHbie  c 
cy  n  c  c  n  a  n  o  -  rn  h  n  n  c  t  b  i  m  3anonHHTeneM.  Ha 

ooBanbiio-ocbimibix  CKnoHax  rpyHTbi  hmciot  6onee 
rpyobin  me6eHHCTo-rnbi6oBbiH  cocTaB.  Moiiiiioctb 
neTBepTHHHbix  o6pa30BaHHH  H3MeHaeTca  ot  1-2  no 
nepBbix  necaTKOB  MeTpoB  (Ha  nnomanax  pa3BHTHa 
oSBanoB  h  onon3HeM). 

B  20 1 6  r.  aBTopoM  oblth  oToopamn  npo6bi  ana 
onpeneneHHa  ( | )  in  n  x  o  -  m  c  x  a  1 1  n  a  e  c  x  n  x  cbohctb 
aprnnnnTOB  Ha  yaacrxe  (jiopMnpoBaiina  ononancn- 
onnbiBHH  Ha  boctohhom  no6epeacbe  ocTpoBa.  OnbiT 
Ha  pa3MOKaHHe  noxaaan,  hto  6noKH  aprnnnnTOB  b 
nepBbie  2-6  aacoB  pacnanncb  no  TpeipHHaM, 
jancaciiiibiM  >Kcnc3HCTbiM  hcmciitom  Ha  6onee 
MenKHe  arperaTbi,  coxpaHHBHiHe  iichocthoctb  b 
nocnenyiomHe  12  cyrox.  nnoTHOCTb  aprnnnnTOB  b 
ecTecTBeHHOM  cnoaceHHH  -  2,20-2,25  t/cm3.  Ha 
75-80%  nopona  coctoht  H3  rnnHHCTbix  aacTHH. 

/  'iidpoaeojioau  necKue  ycjioem. 

In  a  p  o  r  c  on  o  r  n  a  c  c  k  h  c  ycnoBna  TeppHTopnn 

onpenenaioTca  cocTaBOM  h  i|)  nn  bTpapno  1 1 1  ibi  m  h 
CBOHCTBaMH  ropHbix  nopon,  ycnoBHaMH  3aneraHHa  h 
pacnpocTpaHeHHa  BonoBMeipaiomHX  nopon, 
KnHMaTHHeCKHMH  (JiaKTopaMH.  no  ycnoBnaM 
3aneraHHa  h  xapaxrepy  nnpKynannn  b 
BonoBMeipaiomHX  noponax  Ha  ocTpoBe  MoHepoH 
npencTaBneHbi  rpyHTOBbie  nopoBbie  h  nnacTOBO- 
nopoBbie  Boani  hctbcpthhiibix  oTnoacciiHH,  a  Taxace 
TpeiTlHHHO-aCHnbHbie  BOabI  BOnOHOCHbIX 

xoMnnexcoB  m h o hc i i- nn h o nc i io b bi x  o6pa30BaHHH. 
BonOHOCHbie  TOpH30HTbI  H  XOMnneXCbl  HMeiOT 
Meacny  co6oh  rnapaBnunccKyio  cBa3b.  nnTaHne 
rpyHTOBbix  Bon  ocymecTBnaeTca  3a  caer 
HHtJmnbTpapHH  aTMOC(|)cpiibix  ocanxoB  h  nepeToxa 
H3  CMeacHbix  BonoHOCHbix  xoMnnexcoB.  Pa3rpy3xa 
ocymecTBnaeTca  no  iincxoaaiiiHM  poannxaM  b 
OCHOBaHHH  CXnOHOB,  B  nOBepXHOCTHbie  BOnOTOXH  H 
HenocpencTBeHHo  b  Mope.  PeaoiM  non3eMHbix  Bon  He 

H3VHCII. 

CeUCMUHHOCmb.  CeHCMHHHOCTb  OCTpOBa 
MoHepoH  b  cooTBeTCTBHH  c  OCP  97,  no  xapTe  A 
cocTaBnaeT  9  6annoB  no  rnxane  MSK64,  no  xapTe 
B  -  9  6annoB,  h  C  -  10  6annoB  riw  rpyHTOB 
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II  KaTeropHH  no  cencMnnecKHM  CBOHCTBaM 1 .  Ilpn 
cnjibHtix  'jCMncTpaccnnax  nocne  ncpnonoB 
fljiHTenbHoro  yBnancHeHHH  ropHbix  nop  on  hjih  bo 
BpeMH  n  nocne  cHnbHbix  no/xncn  MoryT 
(|)opMnpoBaTbCM  6noKOBbie  onon3HH  Sojibninx 
oobCMOB,  onoJi3HH-onnbiBnHbi,  a  TaioKe  cnc/Kiibic 
JiaBHHbl. 

TaKHM  o6pa30M,  reonornnecKne  ycnoBiia  Ha 
ocTpoBe  MoHepoH  (ManonponHbie  noponti  - 
necnaHHKH,  naBbi,  naBoopexnHH  n  np.,  a  Taxace  nerxo 
pa3MOKaeMbie  aneBponuTbi  n  aprnnnnTbi  b 
coneTaHnn  c  SonbuiHM  KOJinnecTBOM  pbixnbix 
nenioBnanbHbix,  on  i  o  b  h  an  b  n  o  -nen  io  b  n  an  b  n  b  i  x , 

KonnioBnaninibix  n  npomoBnanbiibix  rpyHTOB) 
HcicnoHHTcnbno  onaronpnnTHbi  ana  paiBimia 
onon3HeBbix  n  ceneBbix  nponcccoB. 

reoMopfiojiozunecKue  (paumopw 

I  c o  m o p ( | ) o ;i o r n n c c k o c  cTpoeHne  TeppnTopnn 
onpcncnncT  nHTeHcnBHOCTb  npoaBncnna 
onon3HeBbix,  ceneBbix  n  naBHHHbix  nponcccoB  n  b 
3HaHHTenbHon  CTeneHH  perynnpyeT  xapaxTcp 
CHeronepeHoea  n  encronaxonncnHH,  onocpenoBaHHO 
Bnnaa  Ha  yrinancncnHC  MaccnBOB  ropHbix  nopon  h 
onpenenaa  ycnoBiia  o6pa30BaHna  n  peaciiM  naBHH. 

Ha  ocTpoBe  MoHepoH  pa3BHT  neHynapHOHHO- 
3po3HOHHbin  h  ncnynanHonno-aopaiHonnbin 
penbe(|),  c(J)opMnpoBaHHbiH  Ha  BynxaHoreHHO- 
ocanoMiibix  o6pa30BaHHax.  noBepxHocTb 

TeppacnpoBaHa,  (jiparMCHTapno  BbinenaioTca  npn 
ypoBHa  MopcKHX  Teppac  BbicoTofi  15-25,  45-55  h 
80-120  m. 

OTHOCHTenbHbie  npcBbiiiicnna  cocTaBnaioT  ot 
15-25  no  80-120  h  6onee  MeTpoB.  HaHBbicmaa 
OTMeTKa  ocTpoBa  MoHepoH  -  ropa  CTapmjxoro 
(439  m). 

npeo6nanaiomaa  xpyTH3Ha  CKnoHOB  -  ot  12° 
no  40-45°;  Ha  a6pa3HOHHbix  h  o6BanbHO- 
onon3HeBbix  ycTynax,  cnoaceHHbix  xpenxHMH 
noponaMH,  yitnoHbi  MoryT  npeBbimaTb  60°. 

ilonninn  pex  h  pynbCB  HMeiOT  V-o6pa3HbiH 
npocjiHnb. 

TaKHM  o6pa30M,  r  e  o  m  o  p  ( | )  o  n  o  r  h  n  c  c  k  h  e 
ycnoBiia  Ha  ocTpoBe  MoHepoH  onaronpuaTiibi  nna 
aKTHBHoro  pa3BHTHa  onon3HeBbix,  ceneBbix  h 
naBHHHbix  npopeccoB. 


reodomammecKue  tpaKinopbi 

r eoOoTaHHnecKHe  (JiaxTopbi  b  'inaMHTcnbnon 
CTeneHH  perynnpyioT  HHTeHCHBHOCTb  npoaBneHHa 
onon3HeBbix,  ceneBbix  h  naBHHHbix  nponcccoB. 
Onnaxo  Ha  ocTpoBe  MoHepoH  BnnaHHe 
reoOoTaHHnecKHx  (JiaKTopoB  Ha  nccnenyeMbie 
npoucccbi  KpaiiHe  nc  inannTenbno. 

PacTHTenbHbiH  noKpoB  Ha  ocTpoBe  ennimo 
H3MeHeH  MHoroneTHHMH  aHTponoreHHbiMH 
B03neHCTBHaMH,  KOTopbie  npHBenH  He  TonbKo  k 
yHHHToaceHHio  Hnn  coKpameHHio  nnoiiiancn 
OTnenbHbix  pacTHTenbHbix  (|)opMannn  ocTpoBa,  ho 
Taxace  k  (|)parMCHTanHH  h  MoianinocTn 
pacTHTenbHoro  noKpoBa  b  ncnoM.  I  IpeoonanaioT 
nyra  h  3apocnH  KypHnbCKoro  6aM6yKa.  CTpyxTypa 
pacTHTenbHoro  noKpoBa:  lapocnn  KypHnbCKoro 
6aM6yxa  -  30-33%,  nyra  -  40-42%,  neca  -  oxono 
20%  nnomann  ocTpoBa,  ocTanbHaa  nacTb  - 
CKanbHbie  ynacTKn  h  (JiparMeHTbi  npyrnx 
pacTHTenbHbix  KOMnncKCOB  [CaOnpoB  h  np.,  2010]. 

CoBpeMeHHbiS  necHoii  noKpoB  coctoht  H3 
BTopHHHbix  pacTHTenbHbix  coooiiicctb,  cpenH 
KOTopbix  npcoOnanaioT  KaMeHHo6epe3HaKii  (6epe3a 
3pMaHa).  3necb  Tax  ace  BCTpenaioTca 
nHCTBeHHHHHHKH,  OnbHI  aHHHKH ,  TeMHOXBOHHbie  H 
HiHpoxonHCTBeHHbie  neca.  JIecoo6pa3yiomHMH 
noponaMH  b  hhx  BbicTynaioT  6epe3a  3pMaHa, 
nHCTBeHHHpa  KaaHnepa,  enb  aaHcxaa,  nnxTa 
eaxanHHCxaa,  onbxoBHHK  MaxcnMOBiina,  oapxar 
eaxanHHCKHH  h  np.  [CaOnpoB  h  np.,  2010], 
EnHHCTBeHHbiM,  coxpaHHBHiHMca  ot  py6ox  H 
noacapoB  (JipameHTOM  3penoro  xbohhoto  neca 
aBnaeTca  ncOonbinon  ero  ynacTOK  B03ne  ObiBinero 
nocenxa  KpacHbift  b  paiioHe  oyxibi  Mynporia  (enb 
aaHcxaa,  ynacTByioT  xaMeHHaa  6epe3a,  BHiima 
eaxanHHCxaa,  onbxoBHHK  MaxcHMOBHna,  xneH 
Maiipa). 

BepxHaa  30Ha  cxnoHOB  (30Hbi  3apoacneHHa 
naBHH,  OTpbiBa  onon3Heii  h  onaroB  TBepnoro 
nHTaHHa  ccncn)  nn6o  lanaTa  penKonecbeM 
xaMeHHOH  6epe3bi  c  MoacaceBenbHHxoM  b  nonnecxe 
(pHcyHox  2)  nn6o  nraneHa  npeBecHofi  h 
xycTapHHKOBOH  pacTHTenbHOCTH  h  npencTaBneHa 
TpaBaHHCTOH  paCTHTenbHOCTblO. 


*Cn  14.13330.2018.  AKTyajironpoBaHHaa  penaKqiM  CHuFI  II-7-81*.  CTponTejibCTBO  b  ceilcMHHecKHX  pailoHax.  M.,  2018. 
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Phcyhok  2.  PacTHTeJibHOCTb  b  30Hax  sapo'/K.TCHHH  naBHH  (6yxTa  MynpoBa).  ®oxo  H.A.  Ka3aKOBa 
Figure  2.  Vegetation  in  the  area  of  avalanche  origin  (Chuprov  Bay).  Photo  by  Nikolay  A.  Kazakov 


nOHTH  nOBCeMeCTHO  ckjiohbi  3aiepHOBaHbi: 
hckhiohchhc  cocTaBjnuoT  ynacTKH  (|)opMHpoBanna 
onon3Heii  h  a6pa3HOHHbie  ycTynbi,  me  ropHbie 
nopoflbi  oSHaaceHbi. 

TaKHM  o6pa30M,  ipcBccnaa  pacTHTejibHocTb 
Ha  ocTpoBe  He  npcnaxcmycx  pa3BHTHK>  onoJi3HeBbix, 
ceneBbix  h  JiaBHHHbix  npoucccoB.  Pcikoiccbc  Ha 
ocTpoBe  MoHepoH  BooSipe  He  HipaeT  HHKaKoii  pojih 
b  peryjiHpoBaHHH  JiaBHHHbix  npoucccoB. 

ClCnyCT  OTMeTHTb,  MXO  MHeHHe  0 
6e3ycnoBHOH  3amHTHOH  ponn  Jieca  b 
npenOTBpaiHCHHH  JiaBHHHbix  H  OnOJI3HeBbIX 
npoucccoB  CHJIbHO  npeyBCJTHHCHO.  no 
HaSjHOUeHHHM  aBTOpa,  Ha  ifaibHCM  BoCTOKe,  B 
KDikhoh  Ch6hph,  Ha  KaBKa3e  peryjiapHO 
npOHCXO.lHT  CX0,1  OnOJI3HeH  c  (JtOpMHpOBaHHeM 
nOBepXHOCTH  CKOlb/KCTIHH  HH'/KC  KOpHeBOH  CHCTeMbI 
H  OTpbIB  JiaBHH  B  JieCy  npH  COMKHyTOCTH  KpOH  ,10 

100%  [KasaKOB,  2007], 

Ha  ocTpoBe  MoHepoH  reoOoTaHHnecKHe 
(|)aKTopbi  peryiHpyioT  xapaxxep  CHeronepeHoea  h 
CHeroHaKonieHHa  b  30Hax  3apo>KieHHa  JiaBHH  h 
CnOCOOCTByiOT  VBCIHHCHHIO  CKOpOCTH 

nepeKpHCTajuiH3auHH  ciic/Khoh  tojhuh  (Tax  ace,  kiik 
Ha  ioro-3ana,moM  no6epe>Kbe  ocTpoBa  Caxainn). 


l  udpoMemeopojiozuMecKue  tpanmopbi 

r  HipoMeTeopojiorHnecKHe  (JiaKTopbi  b 
3HaHHTeJIbHOH  CTeneHH  OnpeiClHIOT  HHTeHCHBHOCTb 
npOHBieHHa  H  pC/KHM  laBHHHbIX,  ceneBbix  H 
onoi3HeBbix  npoueccoB. 

OueHKa  r n i p o m ct c o p o jioxhhcckhx  (j)aKxopoB 
JiaBHHHbix,  cejieBbix  h  onoji3HeBbix  npoueccoB 
BbinoJiHajiacb  Ha  ocHOBe  MaTcpnaioB  naOiioicnnH 
Ha  I  MC  «MoHepoH»  (xa6aima  1),  pacnoio>KCinion 
Ha  aScojiioTHOH  oTMeTKe  107,5  m  h  icncxByionicn  c 
191 1  r.,  a  xaK/KC  pacnoJiovKcnubic  Ha  loro-ianamoM 
noocpc/Kbc  ocTpoBa  CaxajiHH  I  MC  «HeBeJibCK» 
(aScoJHOTHaa  OTMeTKa  165,7  m,  c  1987  roia  -10  m; 
leiicTByeT  c  1920  r.,  pacnojioixeHa  b  65  km  k  ceBepo- 
BocTOKy  ot  ocTpoBa  MoHepoH,  pHCyHOK  1)  h  TMC 
«Mbic  KpHJibOH»  (a6coJHOTHaa  OTMeTKa  34,5  m, 
leiicTByeT  c  1892  r.,  pacnoJioiKeHa  b  75  km  k  loro- 
BocTOKy  ot  ocTpoBa  MoHepoH,  pncyHOK  1)  [Araac 
CaxaiHHCKOH  oSjiacTH,  1967;  3eMHOBa,  1968; 
CnpaBOHHHK  no  KiHMaTy  CCCP,  1985;  HayiHO- 
npHKJiaiHoii  cnpaBOHHHK  no  KiHMaTy  CCCP,  1990]. 
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Ta6jinna  1.  M  ct  c  o  p  o  a  o  r  n  h  e  c  k  n  e  x ap a k t c p h ct h k h  Ha  1  MC  «MoHepoH» 

Table  1.  Meteorological  characteristics  according  to  the  Moneron  hydrometeorological  station 


MeTeopojiorHHecKaH 

xapaKTcpiicTHKa 

Meteorological 

characteristic 

Mecnu 

Month 

Toa 

Year 

B 

II 

III 

IV 

D 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

CpeancMccrninaH 
TeMnepaTypa  Boanyxa, 

°C 

Monthly  air 
temperature,  °C 

-7,6 

-6,7 

-3,2 

2,5 

5,7 

9,7 

14,5 

17,6 

15,1 

9,1 

1,1 

-4,8 

4,4 

CpenHeMecauHoe 

KOJIHHeCTBO  OCa/IKOB, 

MM 

Amount  of 
precipitation,  mm 

161,0 

108,0 

72,0 

60,0 

68,0 

82,0 

93,0 

112,0 

139,0 

101,0 

81,0 

110,0 

1188,0 

MaKCHManbHaa 

cyTOHHaa  cyMMa 

ocanKOB,  MM 

Maximum  daily 
precipitation,  mm 

59,2 

59,8 

54,7 

33,0 

39,1 

58,0 

93,0 

160,8 

103,9 

54,0 

51,2 

51,9 

160,8 

(1955) 

MaKCHManbHaa  cyMMa 
ocanicoB  3a  12  nacoB, 

MM 

Maximum  precipitation 
for  12  hours,  mm 

37,2 

46,5 

35,0 

33,0 

33,8 

43,0 

52,6 

86,8 

70,0 

52,8 

23,0 

42,0 

86,2 

CpenHaa  Mecanmaa  h 

MaKCHMaabHaa 

ToaniHHa  cnc'/KHoro 

noKpoBa  Ha 

MeTeonnomattKe,  cm 

Average  monthly  and 
maximum  snow  cover 

thickness  at  the 
weather  site,  cm 

35 

41 

24 

8 

22 

116 

(1957) 

OcTpoB  MoHepoH  OTHOCHTca  k  roro- 
aa  nan  no  My  panony  1 0  ac  h  o  -  C  a  x  an  n  n  c  k  o  h 

KJiHMaTHHecKOH  odnacTH  (KaK  h  ioro-3anannoc 
noocpc'/Khe  ocTpoBa  CaxanHH),  me,  no  cpaBHeHHio  c 
npyrnMH  oonacraMH,  3hmoh  ocnadcBacT  Bjinamie 
ce  b  e  p  o  -3  a  n  a  n  n  o  r  o  MyccoHa  h  ycHjiHBaeTca 
PHKJIOHHHeCKaa  HCHTCMbHOCTB,  a  bo  BTopyio 
nonoBHHy  neTa  BbinaaacT  donbuioe  kojihhcctbo 


ocanKOB.  EIo  cpaBHeHHio  c  npyrnMH  panonaMn 
CaxanHHa,  octpob  MoHepoH  ncnbiTbiBaeT  nandoncc 
CHJibHoe  Bananne  bctbh  Temioro  IJycHMCKoro 
Tenenna  h  ncoTOMy  ancon  -  caMaa  Termaa  b 
CaxanHHCKOH  odnacTH  3HMa  h  caMoe  Tennoe  neTO. 
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TeMnepamypHbiu  peoKim 

CpcnncronoBan  TeMnepaTypa  ixnnyxa 
ocTpoBa  MoHepoH  cocTaBnaeT  4,4°C.  B  KOHpe 
BTopoM  ncKa/iu  noMopM  npoiicxoniiT  ncpcxon 
cpenHecyTOHHOH  TeMnepaTypbi  ncpci  0°C  b  cTopoHy 
ee  oTpHpaTejibHbix  iiianciiini. 

CaMbiM  xonomibiM  mcchhcm  mbjihctch  wiBapb, 
Kor.na  cpemicMecMMiraM  TeMnepaTypa  Boinyxa 
onycKaeTca  Ha  ocTpoBe  no  Mmryc  7,6°C. 
A6conioTHbiH  MHHHMyM  TeMnepaTypbi  Boinyxa 
(MHHyc  25°C)  OTMenancH  b  aHBape  1931  r.  Ha  (})OHe 
ycTOHHHBbix  oTpnpaTenbHbix  TeMnepaTyp  c>Kcro,mio 
naonio/iaioTCH  oTrenenn,  Koma  TeMnepaTypa  .tiicm 
noBbiinaeTca  no  6-8°C. 

B  KOHpe  MapTa  nponcxoaHT  ncpcxon 
cpcanccyTOHHOH  TeMnepaTypbi  Boanyxa  ncpci  0°C  b 
CTopoHy  noao/KHTcnbiibix  iiianeiiiiH.  HecMOTpn  Ha 
nHTeHcnBHbin  npnxon  coniicnnon  pannamiH, 
nanbiicHincc  noBbinieHne  TeMnepaTypbi  Boinyxa 
nneT  onciib  mchhciiiio;  na6nionaioTCM  nacTbie 
B03BpaTbl  XOJIOnOB. 

B  nepByio  noJioBHHy  neTa  Han  Oxotckhm 
MopeM  n  npnneraiomHMn  panoHaMn  npcoonanacT 
aHTnpnKJioHanbHbin  Tnn  pnpKynapnn  Bomyiniibix 
Mace,  nooTOMy  Hanaro  neTa  Ha  ocTpoBe  MoHepoH 
nacMypHoe,  npoxnannoc  n  no/tcnniiBoc.  On  nano 
nHTeHcnBHocTb  no/Kncii  cnaoaa  n  KOJinnecTBo 
OCa.TKOB  HeBeJIHKO. 

CaMbiM  TennbiM  mcchiicm  hb;ihctcm  aBrycT  co 
cpcniicMccMnnoH  TeMnepaTypon  Boinyxa  17,6°C; 
MaKCHManbHaa  mo>kgt  nocTiiraTb  30°C. 

Hanpaejienue  u  cKopocmb  eempa 

3hmoh  Ha  ocTpoBe  MoHepoH  npeo6nanaioT 
BeTpbi  ceBepHbix  pyM6oB,  co  cpc/iniiMH  ckopoctjimh 
6-10  m/c.  JleTOM  rocnoncTByioT  BeTpbi  khkhbix  h 
ioro-BOCToniibix  HanpaBneHHH,  a  nx  cicopocTH 
yMciibinaioTCM  no  4-5  m/c.  Bo  ripe  mm  npoxo/KneiiiiM 
TaH(|)ynoB  n  3hmhhx  phkjiohob  CKopocTb  BeTpa 
Mo>KeT  nocTnraTb  40  n  6onee  m/c. 

OcadKu 

OhHHM  H3  Ba/KHCHIIIHX  (JiaKTOpOB, 
onpcncnHioninx  ycnoBHa  paiBimin  onacHbix 
iKiorcinibix  nponcccoB  (onon3HH,  cenn,  naBHHbi) 

MB.IMCTCM  pC/KHM  OCa.TKOB. 

B  3tom  oTHoineHHn  ocTpoB  MoHepoH 
XapaKTCpH3VCTCM  HcOnarOnpilMTHLIMH  ycnOBHJIMH, 


nocKOJibKy  b  cpcnncM  3a  ron  BbinanacT  non™ 
1200  mm  ocanicoB  npn  nx  bhcokoh  hht6hchbhocth 
(TaOnnpa  1).  Eojibinee  kohhhcctbo  ocanxoB 
BbinanacT  c  aBrycTa  no  (JieBpanb,  MeHbinee  -  bcciiom 
h  b  Hanane  neTa. 

Cpcnncc  kohhhcctbo  oca.nKOB  3a  xono.mibni 
ncpnon  (noMopb-MapT)  cocTaBnaeT  532  mm  -  45%  nx 
ronoBoro  KOJinnecTBa.  On  nano  b  omen  in  line  ronbi 
KonnnecTBo  TBepninx  oca.nKOB  mo>kgt  iiianiiTcninio 
npeBbimaTb  c  p  c  n  n  c  m  n  0  r  0  n  ct  1 1  h  c  noKaiaTcciH. 
Eonbine  Bcero  ocanKOB  BbinanacT  b  MiiBapc. 

C p  e  a  1 1  c  m  1 1 0  r  0  n  ct  1 1  c  c  kohhhcctbo  oca.nKOB  3a 
Tennbin  ncpnon  roaa  (anpenb-OKT5i6pb)  cocTaBTMCT 
656  mm.  CaMbin  no>KnnHBbiH  mccmh  -  cciiTMopb 
(KOJinnecTBo  oca.nKOB  -  139  mm).  B  ncpnon 
npoxo/KHcniiM  phkjiohob  h  Tan(|)ynoB  b  aBrycTe- 
ceHTiiSpe  3a  HecKOJibKo  cyTOK  MonceT  BbinacTb 
6onbine  mccmmiioh  HopMbi  ocanKOB.  Tax,  b  aBrycTe 
1955  r.  cyTOHHaa  cyMMa  ocanKOB  Ha  TMC 
«MoHepoH»  cocTaBHna  160,8  mm  npn 
c  p  e  n  1 1  c  m  n  0  r  0  n  c  t  1 1  c  11  cyMMe  ocanxoB  3a  namibin 
mccmii  112  mm  (TaSnnna  1). 

CneoKHUU  noKpoe 

y CTOHHHBblH  CIIC/KIIblH  nOKpOB  Ha  OCTpOBe 
MoHepoH  oopaaycTCM  b  Harare  ncKaopa;  ero 
pa3pyineHne  npoHcxoniiT  b  Harare  anpcjm. 
TonmHHa  cnc/Kiioro  noKpoBa  (ra6nima  1)  cnnbHO 
BapbiipycTCM:  Ha  omcpbiTbix  ynacTKax  Bnonb 
6eperoBon  nonocbi  ktik  npaBnno  cocTaBnaeT 
35-40  cm,  a  Ha  no/iBCTpcmibix  ynacTKax  movkct 
nocTHraTb  70-100  cm. 

nepnon  MaKCHManbHoro  cncroiiaKonnciiiiM 
npiixoniiTCM  Ha  KOHeii;  (|)CBpajiM  -  Hanaro  MapTa. 

I  Iaii6orbinaM  TormHHa  cnc/Kiioro  noKpoBa, 
iiaorionaBinaMCM  Ha  MCTcocTaiimiH  «MoHepoH» 
cocTaBrMCT  116  cm  (Taorima  1).  Bueno  nncii  c 
yCTOHHHBblM  CHC/KHblM  nOKpOBOM  -  140. 

CTpoeHHe  cHencHoil  Tonmn  Ha  ocTpoBe 
iiiiKoma  h  HHKeM  He  H3ynanocb,  onnaKo  ooiiihc 
3aKOHOMepHOCTH  IBOniOUHH  CIIC/KIIOrO  noKpoBa 
[KonoMbiii,,  2013;  KaiaxoB,  r  eHCHopoBCKHH, 
TKnpyeB,  2018]  no3BonnioT  o6ocHOBaHHO 
yTBcp/KnaTb,  hto  jiumojioeo-cmpamuzpcKpmecKue 
KOMnneKCbi  cHejKHoeo  noKpoea  [Kazakov  et 
al.,  2012;  Ka3axoB,  T eHCHopoBCKHH,  TKnpyeB,  2018; 
Ka3aKOB,  TKnpyeB,  ^,peBiino,  2019]  Ha  ocTpoBe 
MoHepoH  onnoTiiniibi  c  aiianoniniibiMii 
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KOMiuieKcaMH  Ha  ioro-3ana,miOM  no6cpc>KL>c  ocTpoBa 
CaxajiHH  (paHonbi,  ojinoTHrrnbrc  no  cbohm  (})H3hko- 
rcorpa(|)HHCCKHM  x  a  p  a  kt  c  p  h  c  t  m  k  a  m  ) .  Kan 

y CTaHOBJieHO ,  b  ojiiiOTHniibix  nannma(|)Tax,  nance 
pacnoJio)KeHHbix  b  pa3Hbix  panonax,  (jjopMHpyeTca 
onnoTHnnaM  no  CBoeMy  CTpoeHHio  n  (|)H3hhcckhm 
xapaKTepncTHKaM  cnc/Kiiaa  TOJinia  [KonoMbin,  1976; 
Kazakov  et  al.,  2012;  KoJiOMbm,  2013;  Ka3aKOB, 
r eHcnopoBCKHH,  TKnpyeB,  2018;  Ka3aKOB,  TKnpyeB, 
/IpeBHJio,  2019]. 

EIocKOJibKy  cnc'/KiiaM  Tomna  Ha  ocTpoBe 
MoHepoH  npoxoflHT  cc  ,i  h m c  i  it  a  h  m  i  o  h  anarcnc  j  b 
r  H  ,3  p  O  M  CT  C  O  p  0 .1 0  r  H  H  C  C  K  H  X  H  rCO(|)H3HHCCKHX 
ycnoBHHx,  cxomibix  c  ycnoBHHMH  Ha  ioro-3ana;iTioM 
nodepeacbe  ocTpoBa  CaxajiHH,  cneKTpbi 
CTpaTHrpafJjnnecKHX  kojiohok  chc'/Khoh  tojiihh  (hx 
CTpyKTypa,  t cKCTypa,  cTpaT h (j) h Ka uh h  h  (|)H3hhcckhc 
xapaKTepncTHKH)  Ha  ocTpoBe  MoHepoH  h  Ha  ioto- 
jana.mioM  nodcpcvKbc  ocTpoBa  CaxajiHH  hojihchm 
HMeTb  cxojhioc  cTpocHHe.  EIo3TOMy  ana  ouchkh 
CTpOeHHa  CIIC/KHOH  TOJIIHH  Ha  OCTpOBe  MoHepoH 
MOJKHO  HCnOJIb30BaTb  HaiHIblC  O  CTpOGHHH  CHC/KHOH 
tojhuh  Ha  ioro-3anaHHOM  nodepencbe  ocTpoBa 


CaxajiHH  (b  HeBeJibCKOM  pailoHe  CaxajiHHCKoil 
oOjiaCTH,  pncyHOK  3)  -  B  50  KM  ot  BOCTOHHOTO 
nodepencba  ocTpoBa  MoHepoH. 

B  pe3yjibTaTe  Mbi  HMeeM  Bee  ocnoBaniiH 
yTBep>KHaTb,  to  b  HiiBape-MapTC  Ha  ocTpoBe 
MoHepoH  B  CHOKHOH  TOJIHie  B03HHKaiOT 
ocjiaOjieHHbie  ciic/Kiibic  cjioh,  BbinojiHeHHbie 
KpynHbIMH  JIC.IHHBIMH  KpHCTaJIJiaMH  CKeJieTHOTO 
KJiacca  (JiopM:  JiaBHHOonacHbie  cjioh  (pncyHOK  3). 

1  ElIHHHC  TBKHX  CJIOeB  B  CBOK)  OHCpC.Ib 
npHBOHHT  K  (jlOpMHpOBaHHIO  J1BBHH 

inHrcncTHHCCKoro  h  rr  o  jt  h  r  c  h  ct  m  h  c  c  k  o  r o  KJiaccoB, 
o6na,iaioniHX  naHdoJibiiiHMH  cKopocTHMH  h 
pa3pyiHHTeJIbHOH  CHJIOH. 

B  HCJTOM,  r H ,1  p O M C TC O p O .lOTHHCCKHC  yCJIOBHH 
ocTpoBa  MoHepoH  (6ojibiuoe  kojthhcctbo  ocajiKOB, 
BbICOKaa  HHTeHCHBHOCTb  HX  Bbina.ICHHH, 
npoHOJDKHTeJibHoe  3ajieraHHe  chokhoto  noKpoBa),  a 
TaK>Ke  CTpoeHHe  h  xapaKTep  3bojiiohhh  chokhoh 
tojiihh  (cHJibHan  ero  ncpcKpucTan.iHjanHH  b 
CCpC/IHIIC  3HMbl)  OjiarOnpHHTHbl  PflU  pa3BHTHH 
jiaBHHHbix,  cejieBbix  h  onoji3HeBbix  npoHeccoB. 


CrpararpaijinHeeKafl  ko.tohk3  cHeacBon  to.tiuil  08.01.2014. 
n.  fopHOHiBojcK.  Ck.ioh  oeperoBoro  yxryna.  3oea  orpbiBa  .iaBOH. 
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OeperoBoro  ycTyna.  lOro-ianajHibiii  6eper  ocTpoBa  CaxajiHH 
Figure  3.  Pits  of  snow  thickness  in  the  avalanche  starting  zone  on  the  slope  of  a  coastal  ledge.  South-West 

coast  of  the  Sakhalin  Island 
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Phcyhok  4.  JIaBHHOcSopbi  h  JiaBHHOonacHbie  CKJioHbi  Ha  6eperoBbix  ycTynax  ocTpoBa  MoHepoH.  I  pannubr 
jiaBHHOonacHbix  ynacTKOB  h  HanpaBJieHHe  JIBH/Kcnna  JiaBHH.  Ooto  c  caifra  sakh.com 
Figure  4.  Avalanche  catchments  and  avalanche  slopes  on  the  beach  ledges  of  Moneron  Island.  Boundaries  of 
avalanche  hazard  areas  and  the  direction  of  avalanche  movement.  Photos  from  the  site  sakh.com 


Pe3yjibTaTbi  h  hx  oScya^emie 

JIaeuHHbie  nponeccbi 

B  pe3yjibTaTe  noneBbix  h  c  cu  cu  o  b  a  h  m  h 
uaBmiooopa'jyioincro  pejn>e(})a  h  aHajiH3a  apxHBHbix 
CBcncnHii  h  namibix  MeTeoponorHHecKHx 
nadmo.acHHH  y  cTaHOBJieHO ,  mto  JiaBHHOonacHO 
donee  50%  TeppHTopHH  ocTpoBa  MoHepoH.  Ha 
TeppHTOpHH  OCTpOBa  BblHCJTCHbl  JiaBHHOCdopbl  BCeX 
m o p c| ) o ;i o r h n e c k h x  thhob:  JioTKOBbie  naBHHOcdopbi 
h  ocoBHbie  CKJioHbi.  JIaBHHOonacHa  donbiuaa  nacTb 
TeppHTopHH  OCTpOBa  (pHCyHOK  4). 

JIaBHHbi  (|)opMnpyiOTca  Ha  CKJioHax  bhcotoh 
70-300  m  h  KpyTH3HOH  -  35°-50°  h  Ha  SeperoBbix 
CKJioHax  KpyTH3HOH  -  55°-60°  (pncyHOK  5),  rue 
npOHCXOflHT  odpyiUCHHC  CHe>KHbIX  KapHH30B  OT 
dpOBKH  CKJlOHa. 

O  O  p  M  H  p  V I O  T  C  M  JiaBHHbl  BCeX  rCnCTHHCCKHX 

THnoB  [^3io6a,  1983;  Ka3aKOB,  20156]: 

•  3nuzeHemimecKue  u  n  oji  men  em  u  h  ecu  u  e 
jiaeumi,  CBjnamibic  c  nepeKpHCTajinH3aii;HeH 
CHe>KHOH  TOJIHJH  H  (})OpMHpOBaHHeM  BHyTpH  Hee 
JiaBHHOonacHbix  cnoeB; 

•  cumeHemimecKue  Jiaeunu  noeozo  meza 
(cBexceBbinaBinero  h  MCTCJioBoro),  (])opMHpyioniHcca 
bo  BpeMa  ciicronanoB  h  mctcuch  hjih  cpa3y  nocne  hx 
OKOHnaHHa; 


•  cuHzeHemmecKue  Jiaeunu  Monpozo  cneza 
(HHCOJiapHOHHbie  H  a.TBCKUHOHHblC), 

(|)opMnpyioinHccM  bo  Bpcrua  noBbimeHHa 
TeMnepaTypbi  Boanyxa  no  0°C  h  Bbime. 


PncyHOK  5.  JIOTKOBblH  JiaBHHOCdop  Ha  CKJIOHe 
6eperoBoro  ycTyna  (a).  OcoBHbie  cktohm  h  JioTKOBbie 


naBHHOcSopbi  (6,  b).  cPoto  H.A.  Ka3aKOBa 
Figure  5.  Avalanche  catchments  on  the  slope  of  the 
coastal  ledge  (a).  Avalanche  catchments  and 
avalanche  slopes  (6,  b).  Photo  by 
Nikolay  A.  Kazakov 
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JlaBHHbi  (|)opMnpyioTCM  bo  BpcMH  CHeronaioB 
H  MCTC1CH  H  npH  OTTCnCJIHX. 

ObbeMbi  jiaBHH  -  ot  25  io  50  000  m3. 
MaKCHManbHbie  oobcmbi  JiaBHH  b  MHorocHeacHbie 
3HMbi  MoryT  flocTHraTb  70  000  m3. 

JIaeuHHbui  peotcim 

JlaBHHbi  Bcex  reHeTHHecKHx  tmiob 
(J)opMHpyK)Tcn  1  pa3  b  3-5  JieT.  JlaBHHOonacHbiH 
nepnoi  ijthtch  c  iCKaopa  ccpciHiibi  anpejia. 
I  IcpHOl  aKTHBHOrO  (|)OpMHpOBaHHH  laBHH 
(nanboiec  onacHbiii  ncpnoi)  iihtgh  c  leKabpa  no 
MapT. 

I  IpcooiaiaioT  CHiircncTHiccKHC  laBHHbi 
CBC/KCBBinaBiiicro  CHera  h  noinrcncTHiccKHC 
jiaBHHbi  H3  CTaporo  n c p c k p h ct ai i H3 o  b a n n o r o  h 
HOBoro  CHera,  (|)opMHpyioiiiHcci  bo  Bpeivm  chibhbix 
CHeronaioB  h  MeTenen.  3a  12  HacoB  CHeronaia 
Mo>KeT  BbinacTb  6oiee  40,0  mm  ocaiKOB,  3a  cyTKH  - 
okoio  60,0  mm  (TaoiHiia  1).  Bo  BpcMH  TaKHX 
ciicronaioB  nponcxoiHT  MaccoBoe  (jiopMHpoBaiiHC 
JiaBHH. 

B  HHBape-MapTe  Ha  ocTpoBe  MoHepoH  b 
CHOKHOii  TOIIIIC  B03HHKaiOT  OCiaOlCHTIBIC  CHC/KHBIC 
cjioh,  BBinoiHciniBic  KpynHbiMH  JieiaHbiMH 
KpncTanaMH  CKeJieTHoro  Kiacca  (jiopM: 
jiaBHHOonacHbie  cjioh  (pncyHOK  3). 

[  laiHHHC  TaKHX  CJIOeB  B  CBOK)  OHCpC.lB 
npHBOlHT  K  (JlOpMHpOBaHHIO  laBHH 


inurcncTHHCCKoro  h  noJinrcncTHnccKoro  KJiaccoB, 
o6ia,iaiOIIIHX  HaHbOJIbHIHMH  CKOpOCTHMH  H 
pajpyillHTCIBHOH  CHJIOH. 

B  JiaBHHOcSopax  ioto-boctohhoh 

3Kcno3HH;HH,  npH  npco6iaiaioniHX  BeTpax 
ceBepHbix,  ccBcpo-sanaiHBix  pvmoob  oopaaycTCM 
CHOKHblH  nOKpOB  BbICOTOH  6oJiee  1  MH  B03HHKaiOT 
CHOKHbie  KapHH3bI. 

Ceneeue  nponeccbi 

B  pe3yjibTaTe  npoBcncmiBix  HcciciOBaiiHH  Ha 
ocTpoBe  MoHepoH  BbWBJieHo,  no  cejieBbie 
oacccHHBi  3ano>KeHbi  b  bacecnnax  MnoroiHciciiiiBix 
BOIOTOKOB. 

B  Mai  BIX  BOIOTOKIIX  (pncyHKH  6,  7) 

(j)OpMMpyiOTCH  rpiJCKaMCHIIBIC  CC1H  OObCMOM  OT 

300  io  3  000  m3  h  riyOHHOH  io  2,0  m,  a  TaK)Ke 

HCCBH3HBIC  CC1H  (HaHOCOBOlHbie  nOTOKH)  OObCMOM 

io  1000  m3. 

B  OoibiiiHx  BoiOTOKax  (pncyHOK  8) 
(|)OpMHpyiOTCl  rpiICKaMCHIIblC  CC1H  OObCMOM  OOICC 
50  000  m3.  Ccih  H3  othx  baccciinoB  paarpy'/KaioTCH  B 
Mope. 

Ccicbbic  6acccHiibr  3ajio>KeHbi  b  loinnax 
pyiBCB  (pncyHOK  8),  b  icnyianHoinnix  BopoHKax  h 
b  onoiiiiCBBix  nnpKax  h  Myibiax  (pncyHOK  9),  rie 
(|)opMHpyioTcn,  KaK  npaBHio,  CKJioHOBbie  ccih. 
CeieBbie  onarn  b  ochobhom  npHyponeHbi  k 
OeperoBbiM  ycTynaM. 


PncyHOK  6.  Ccicboh  bacceira  b  pycic  pyibi  (a).  Ckiohobmh  ccicboh  bacceiffl,  3ano)KeHHbiH  b  onoimcBOH 

BopoHKe  (6).  cDoto  H.A.  Ka3aKOBa 

Figure  6.  Debris-flow  basin  in  the  stream  bed  (a).  Slope  debris-flow  basin  is  embedded  in  a  landslide 

tunnel  (6).  Photo  by  Nikolay  A.  Kazakov 
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Phcvhok  7.  Ot.io'/K'chhh  rpjncKaMcnnbrx  ceneH,  coiiictuiihx  b  OKTabpe  2015  r. 

Ooto  H.A.  Ka3aKOBa,  C.n.  ^KnpyeBa 

Figure  7.  Deposits  of  Debris-flows  that  occurred  in  October  2015.  Photo  by  Nikolay  A.  Kazakov, 

Semen  P.  Zhiruev 


PucyHOK  8.  CeneBbie  SacceiiHbi.  <I>oto  C.  nepByxmra 
Figure  8.  Debris-flow  basin.  Photo  by  Sergey  Pervuhin 


Cejieeou  peoiciiM 

CeneonacHbiH  ncpuou  othtcji  c  anpena  no 
HOHbpb  BKJlIOHHTeJIbHO.  CpCUmiH  nOBTOpHCMOCTb 

ceneii  obbeMOM  ^o  3  000  m3,  4)opMHpyiomHxca  b 
Manbix  BO^OTOKax,  -  1  pa3  b  5-7  JieT. 

I  loBTopHCMOCTb  ceneM  oobciMOM  6  once 
1 0  000  M3,  f|)OpMHpyiOIIIHXCM  B  OOUBIIIHX 
BO^OTOKax,  -  1  pa3  b  10-12  neT. 

AKTHBH3anna  ccucbbix  npoucccoB 
npoHcxo/iHT,  Kax  npaBHJio,  b  mfojtc-okthopc  npn 
npoxo/K,3CHHH  rnyboKHX  uhkjiohob, 


c  o  n  p  o  b  o  /K  a  a  f  o  n  i  n  x  cm  Bbinaucnnc  Sonbmoro 

KonnnecTBa  ocauKOB  (TaOnnubi  1-5). 

(bopMnpoBaHne  rpa3CKaMcnnbix  ceneH 
3aperHCTpnpoBaHO  b  OKTnbpe  2015  r.  b 
OKpecTHocTax  6yxTbi  MynpoBa  (pncyHOK  7). 

Onon3He6bie  nponeccbi 

Onon3HeBbie  npoucccbi  pacnpocTpaHeHbi  Ha 
Been  TeppHTopnn  ocTpoBa  MoHepoH. 

no  MexaHH3My  cmciuchhh  h  ochobhum 
CTpyKTypHO-Mop^onornnecKHM  npn3HaKaM  Ha 
HCCHC/iyCMOH  TeppHTOpHH  HaMH  BblHCUCHO 
3  ocHOBHbix  rana  onon3HeH: 
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•  nOBepXHOCTHbie  OnOJI3HH-OniIbIBHHbI 

(cnnbiBbi)  c  raySHHOH  3axBaTa  nopoi  no  2,5  m 
oSbeMOM  500  -  5  000  m3; 

•  6jiOKOBbie  onoJi3HH  b  CKanbHbix  nopoiax 
c  rnyOHHOH  3axBaTa  nopoa  no  10  m;  odbeM  tbrhx 
onoji3HeM  mokct  nocTHraTb  50  000-500  000  m3  h 
donee; 

•  BTopHHHbie  6jioKOBbie  aceKBeHTHbie 
onon3HH  Me^JieHHoro  cmciiichhh  h  onoJi3HH 
Ba3KonnacTHHecKoro  cmciuchhh,  pa3BHBaioinncca  Ha 


TeJie  CTapbix  c  mydnuon  3axBaTa  nopon  no  10  m; 
odbeM  TaKHx  onoji3HeM  mo>kct  cocTaBJiHTb 

5  000-30  000  m3. 

IJoeepxHocmHbie  onoji3HU-oruibieuHbi 

(cnaueu)  (|)opMHpyioTCM  npcHMyinccTBcinio  Ha 
odpamcinibix  k  MopcxoMy  6epery  cKJioHax 
KpyTH3HOH  40°-50°  B  MaHOMOIUHblX  nCniOBHanbHblX 
(1,0-2, 5  m)  pbixjibix  0T30/KCHHHX  -  nponyKTax 
paspyiiiciiHH  KopeHHbix  nop  on,  3aneraiomHX  Ha 
m n o n c h - n i n o n c n o b b i x  TpciUHHOBaTbix  6a3ajibTax  H 
aprHJMHTax  (pncyiiKH  9,  10). 


Phcvhok  9.  OnoJi3HH-onjibiBHHbi  (cnibiBbi),  coniciiiiHC  b  OKTiopc  2015  r.  ®oto  H.A.  Ka3aKOBa 
Figure  9.  Landslides  that  occurred  in  October  2015.  Photo  by  Nikolay  A.  Kazakov 


Phcvhok  10.  KonmoBnanbHO-acnTOBnanbHbic  otio/K'chhh,  b  KOTopbix  c(|)opMnpoBancM  onoJi3eHb-onjibiBHHa 
b  OKTidpe  2015  r.  EIoBepxHOCTb  ciconbaceHHa  ononmn  -  aprnnnnTbi.  0oto  El. A.  Ka3aKOBa 
Figure  10.  Colluvial-deluvial  deposits  where  the  landslide  formed  in  October  2015.  The  sliding  surface  of 
the  landslide  is  mudstones.  Photo  by  Nikolay  A.  Kazakov 
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KaK  npaBHJio  Taicne  ynacTKH  cjitokchh 
TeJHOBHaJIbHblMH  OTJTO/KCHHHMH  MOIIIHOCTblO  OT  0,6 
to  2,2  m,  KOTopbie  npeacTaBJieHbi  ipccBino- 
mc6eHHCTbIMH  0TJI05KCHHHMH  C  BKIFOTCTIHCM 
MeJiKHX  rnbi6  CKanbHbix  ByjiKaHoreHHbix  nopoi  c 
rnHHHCTbiM  3anoJiHHTeneM.  Pbixjibie  hctbcpthhiibic 
o6pa30BanHH  ncpcKpriBaioT  cepbie  TpemHHOBaTbie, 
njioxo  pa3MOKaeMbie  aprHJUiHTbi,  tbthioiiihcci 
noBepxHocTbio  ckotb/Kciiht  comc.miiHx  onoji3Heii- 
oiuibiBHH.  Toiuinna  TeJHOBHajibHbix  otjitokchhh 
cocTaBJiaeT  b  cpe^HeM  0,5-1, 8  m. 

Onon3HH  (|)opMHpyioTCfl  b  TeJHOBHanbHbix 
OTTO/KCIIUHX,  npCTCTaBTCIIIIBIX  TpCCBOH  CHJIbHO 
BbiBeTpenbix  aprHJiJiHTOB  c  mcjikhmh  BajiyHaMH 
ByjiKaHoreHHbix  nopoi  c  cyrjiHHHCTbiM 
3anonHHTeJieM  h  n  o  h  b  c  n  n  o  -  p  a  ct  ht  c  t  b  ir  b  i  m  cJioeM,  a 
TaiDKe  meOeHHCTbIMH  OTTO/KCnHHMH  C  rJIHHHCTbIM 
3anOJIHHTeJieM,  C(J)OpMHpOBaHHbIMH  Ha 

ByjiKaHoreHHbix  o6pa30Banmx. 

nOBepXHOCTbK)  C  K  0  JT  B  >KC  II U 1  OnOJI3HeH 
HBJiaeTca  noBepxHOCTb  KopeHHbix  nopoi, 
npCTCTaBTCIIIIBIX  BbIBeTpeJIbIMH,  CHJIbHO 

TpemHHOBaTbIMH  aprHJIJIHTaMH,  H  ByjIKaHOreHHbIMH 


TpemHHOBaTbiMH,  CKajibHbiMH  nopoiaiviM, 
HHTeHCHBHO  V  B  JT  a '/K II H  C  M  B I M  H  npH  CHCrOTatfHHH  H 
BBina.tICHHH  aTMOC(|)epHBIX  OCa.lKOB. 

XapaKTepHoM  oco6chhoctbio  onoji3HeH- 
onjibiBHH  Ha  MopcKHX  6eperax  iiBJiaeTca  hx 
CMemeHHe  k  6cpcroBoii  jihhhh  h  pa3MbiB 
OnOJI3HeBbIX  OTTO/KCIIHH  MOpeM. 

MCKTIOTCIIHC  COCTaBJMIOT  OnOJI3HH, 

(|)opMnpyioiiiHccM  b  cejieBbix  Oacccfinax:  otto/Kciihi 
tbkhx  onoJi3HeH  nacTO  hbjuuotcji  hctohhhkom 
TBcpaoii  cocTamHioiiicH  cejieBbix  noTOKOB.  Tejia 
onoJi3HeH  b  OojTbiiiHHCTBe  cJiynaeB  He  coxpaniioTCi 
BCJieacTBHe  cjia6bix  cTpyKTypHbix  cbuch 
CMCinacMBix  nop o.i. 

OobCMBi  onoJi3HeH  MoryT  locinraTB 

1  000-3  000  m3. 

Ha  ocTpoBe  otmchciibi  Taicace  onoimcBBic 
noiBH>KKH,  Bbi3BaHHbie  6eperoBon  aopaincii  h 
oSBoiHeHHeM  tci a  on 013111. 

EnoKoebie  ohojijhu  e  CKa/ibHbix  nopodax 
(|)opMnpyioTCM  Ha  SeperoBbix  CKionax  KpyTH3HOH 
40-60°,  ciO/KciniBix  KopeHHbiMH  nopoiaMH 
(pncyHOK  11). 


Phcvhok  11.  Onoi  jncBBic  nnpKn  6iokobbix  onoiancH  b  CKanbHbix  nopoiax 
Figure  11.  Landslide  circuses  of  block  landslides 


EioKOBbie  onoiinn  ex 01  it,  KaK  npaBHio,  bo 
BpeMH  3CMiCTpiccnnn  h  (him)  chtbiibix 
npOTOJHKHTeibHblX  10/K1CH  (TadjIHIJbl  1-3). 

OobCMBi  6iokobbix  onoijncH  MoryT 
TOCTHraTb  500  000  m3  h  6oiee. 

Btokobbic  OnOTJHH  CXOTIT  b  MopcKyio 
aKBaTopHio  (pncyHOK  11).  I  locKoibKy  ny6nnbr  y 
6eperoB  ocipoBa  npeBbiuiaioT  20,0  m,  onoiinn 


cnocooHBi  Bbi3biBaTb  nynaiviH,  KOTopbie  MoryT 
locinraTB  6eperoB  octpobob  Caxamn,  XoKKanio  h 

I  IpHMOpBM. 

BmopmHbie  dnoKoeue  onon3Hu  u  onanmu 
6X3KonjiacmunecK020  CMeiqenun  (|)opMnpyioTCM  Ha 
CTapbix  onoijncBBix  MaccHBax,  epemnn  yKion 
nOBepXHOCTH  KOTOpbIX  (b  CTOpOHy  MOpi)  COCTaBllCT 
22°-25°  (pncyHOK  12).  TaKHe  onoimn  paiBHiiaioTCi 
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Ha  noBepxHOCTH  CTapbix  onoirmeH,  ochtokhchhux 
BTopHHHbiMH  onoji3HHMH  bojiee  no'bincH  rcucpanHH 
(pHCyHKH  14,  15). 

TaKHe  onoJi3HH  cJiOKeHbi  CTapbiMH 

rJIHHHCTbIMH  OnOJI3HeBbIMH  0  TJI 0  >K  C  F I H  H  M  H  - 
pa3JIO>KHBHIHMHCH  aJieBpOJlHTaMH  H  aprHJIJIHTaMH. 
r JiHHHCTbie  onoJi3HeBbie  oopaiOBannfl  BKjnouaiOT  b 
ce6  a  mc6cnb  h  MejiKHe  rjibiSbi  cKajibHbix 

ByjiKaHoreHHbix  nopo-i. 

06beMbi  onoJi3HeH  MoryT  nocTHraTb 

50  000  m3. 

Onoji3Heeou  peoKim 

OnoJi3HeonacHbiH  rrcpHoji  ^jihtch  c  ccpcHHiibi 
MapTa  no  noaopb  BKjnoHHTejibHO.  cpopMupoBannc 
onon3HeH  CBjnano  c  BeccHHHM  cncroTaanncM, 
HHTeHCHBHblMH  n  p  O  Jl  O  JT/KHTC.TbHbl  M  H  OCaflKaMH  H 
a6pa3HOHHbiMH  npoucccaMH. 

CHJIbHbie  H  n  p  OHO.T/K  HTCHBIIblC  OCa.TKH 

npHBOaaT  K  OOBOTUICHFUO  OnOJI3HeBbIX  MaCCHBOB, 
CJTO/Kcrnibrx  pbixno o on o m ohhbi m h  KOJimoBHajibHO- 
fleJHOBHaJlbHblMH  OTHTOKCHHJIMH  H  K  OOBO.miCHHIO 
KOHTaKTOB  Me>Kfly  nnacTaMH  ropHbix  nopon  b 
CKajibHbix  MaccHBax:  noBepxHOCTeii  ckohb/Kchhh 
onon3HeH.  KpoMe  Toro,  ncpcyBna'/KncriHC  nopo,a 
npHBO^HT  K  yBCHHHCIIHIO  CKOpOCTH  pa3pyHICHH5T 


aneBpoJiHTOB  h  k  nadyxannio  rnHHHCTbix  nopoa,  hto 
TaiOKe  npHBOHHT  K  yMeHbHieHHK)  vctohmubocth 
OnOJI3HeBbIX  MaCCHBOB. 

AHajiH3  apxHBHbix  MaTepnanoB  h  MaTepnanoB 
noJieBbix  HCCJie^OBaHHH  noKa3an,  hto  caMbie 
OOUblllHC  OnOJI3HH  Ha  ocTpoBe  CaxajiHH 
(|)OpMHpyiOTCM  npH  3CMHCTpHCCHHHX, 

npoH  jonicniiiHx  nocne  cnjibHbix  ho/Khch  [Ka3aKOB, 
2015b], 

OopMHpOBaHHe  OnOJI3HeH  Ha  OCTpOBe 
MoHepoH  bo3mo)kho  h  b  nepHOfl  3aneraHHa 
cnc/KHoro  noKpoBa  bo  BpcMM  rnyOoKHX  OTTeneneH, 
c  o  n  p  o  b  o  >k  n  a  r  o  i  h  h  x  c  m  BbinancnHCM  6oJibuioro 
KOJIHHCCTBa  /KHHKHX  OCa/IKOB. 

Kax  npaBHJio  bo  BTopoM  noJTOBHHe  MapTa  - 
Hanane  anpena  rpyHTbi  no, a  chokhbim  noKpoBOM 
npcObiBaioT  b  TanoM  coctohhuh.  MHTeHCHBHoe 
TaaHHe  cHera  npuBoanT  k  BonooTnanc  H3  cHe>KHoro 
njiacTa  h  nacbiinciiHio  BJiaron  no/iCTi-uaioiiiHX 
CKJIOHOBbIX  OTJ10>KeHHH  H  (])OpMHpOBaHHK) 
onoji3HeM. 

06pa30BaHHe  onon3HeH  Taxoro  reHe3Hca 
OTMenaeTca  Ha  K>ro-3ana£HOM  no6epe>xbe  ocTpoBa 
CaxanHH  b  60  km  ot  ocTpoBa  MoHepoH:  b  tbkhx  ace 
r  H  ,T  p  O  M  CT  C  O  p  OH  OTHHC  C  K  H  X ,  HHBaJIbHbIX  H 

reoJiorHHecKHX  ycJioBHax. 


PncyHOK  12.  Btophhhbic  6hokobbic  onojxjHH  (a)  h  onoji3eHb  b  a  3  x o nnac  ranee k o r o  cmcfiichhh  (6)  Ha  Tene 
CTaporo  6jiokoboto  onoji3Ha  (b).  byxTa  MynpoBa.  TypHcraHecxHH  xoMnnexc  nocTpoeH  Ha  Tene  CTaporo 

onojxma.  cPoto  H.A.  Ka3aKOBa 

Figure  12.  Secondary  block  landslides  (a)  and  landslides  of  viscoplastic  displacement  (6)  on  the  body  of  the 
old  block  landslide  (b).  Chuprov  Bay.  The  tourist  complex  is  built  on  the  body  of  an  old  landslide. 

Photo  by  Nikolay  A.  Kazakov 
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I  1 0 BT 0 p M C M  0  C  T  b  OnOH3HeH-OnJlbIBHH 

cociaiiJiacT  b  cpcincM  1  pa3  b  5-7  neT,  OnoKOBbix 
onoji3HeM  -  1  pa3  b  10-30  neT. 

AKTHBUjauna  onoJi3HeBbix  rrpopeccoB 
CB5I3aHa  C  BeCeHHHM  CIICrOTaanUCM,  HHTeHCHBHbIMH 
npOflOIDKHTeilbHblMH  ocaiKaMH, 

n  e  p  e  y  b  i  aac  1 1  a  i  o  1 1 1  n  m  n  onoi3HeBbie  odpaioBanna,  h 
a6pa3HOHHbiMH  npoucccaMH,  HapymaioiuiiMH 
yCTOHHHBOCTb  onoi3HeBoro  MaccHBa  BO 
(J)poHTajibHOH  30He  onoji3Ha  b  aoab  6epera  mo  pi, 
ceftcMHHecKHMH  npoucccaMH,  a  Ha  yiacTKax, 
noiBcprinnxca  aHTponoreHHOMy  boiichctbhio,  -  c 
He  OpraHH30BaHHbIM  101/KHbIM  o6pa30M  ctokom 
nOBepXHOCTHbIX  BO,l. 

tlMCIOIIIHCCH  CBC3CHH1  O  C.iyMaMX 
(J)OpMHpOBaHHH  Ha  OCTpOBe  OoJTbTTTHX  OnO.ljHCH 
noKasbiBaioT,  hto  Bee  ohh  6bmH  CBa3aHbi  c 
Bbina,lCHHCM  CHJIbHbIX  HHTeHCHBHblX  OCa.lKOli  H 
CHJibHbiM  npc.miecTByioiUHM  y b.i a>K h e n hc m  ropHbix 


nop 0,1,  BbI3BaHHbIM  CHJIbHbIMH  n p 0 1 01  >K H T Cl b II BI M H 
ocaiKaMH.  Haninix  o  koihhcctbc  ocaiKOB, 
BbinaBHiHX  Ha  I  MC  «MoHepoH»  3a  Man-OKiiopb 
1955, 1957,  1971  h  20 1 5  toiob  (b  npeiuiecTByiomHH 
onoi3HaM  nepnoi)  HeT. 

OinaKO  Ha  oiH/Kaniiinx  1  MC  «IIeBeibCK»  h 
«Mbic  KpnibOH»  bo  Bcex  ciyiaix,  Bbinaio  oichb 
ooibiiroe  KoiHiecTBo  ocbikob  (ia6innbi  2-5). 

1.  B  aBrycTe  1955  r.  cornel  Ooibhioh 
6iOKOBbiH  onoiiCHb  (toihbix  lainnix  06  oobcmc 
HeT)  ceBepHee  Mbica  CaxapHaa  ToiOBa  Ha  3anaiHOM 
no6epe>Kbe  ocipoBa  MoHepoH. 

MecaiHaa  cyMMa  ocaiKOB  3a  aBrycT  1955  r. 
Ha  1  MC  «Mbic  Kpnibon»  cociaBHia  196,0  mm 
( cp cl n c m n 0 roi ct nee  jiiaiciinc  -  106  mm)  npn 
cyTOHHOM  MaKCHMyMe  88,7  mm;  Ha  TMC 
«IICBClbCK»  -  220,0  MM  npn  cyTOHHOM  MaKCHMyMe 
87,0  mm;  Ha  TMC  «MoHepoH»  -  86,8  mm 
(10.08.1955)  h  76,0  mm  (12.08.1955)  (Ta&nma  2). 


TaGjiHpa  2.  MecaHiibie  h  cyTOHHbie  cyMMbi  ocaiKOB,  BbinaBHiHX  b  npciiiiecTByioninn  onoianio  nepnoi. 

1955  r. 


Table  2.  Monthly  and  daily  precipitation  totals  for  the  period  preceding  the  landslide.  1955 


MeTeopojiorHHecKaH 

xapaKTopiicTHKa 

Meteorological 

characteristic 

TMC/paccTOHHiie  ot 
ocTpoBa  MoHepoH,  km 

Hydrometeorological 
station/distance  from 

Moneron,  km 

Mecflu 

Month 

CyMMa  ocaiKOB 
Ha  laiy 

(|)OpMIipOBaiIIIH 

OnOJI3HH,  MM 

Amount  of 
precipitation  for 
date  of  landslide, 

mm 

V 

VI 

VII 

VIII 

KoiHHCCTBO  ocaiKOB 

3a  Mecap,  mm 

Amount  of 

precipitation  per  month, 

mm 

MoHepoH 

HeT  laHHbix 

IIcBcibCK765 

16,0 

91,0 

81,0 

220,0 

408,0 

Mbic  Kpniboii/75 

69,0 

101,0 

120,0 

196,0 

486,0 

MaxcHMaibHaa 

cyTOHHaa  cyMMa 
ocaiKOB  (iaTa),  mm 

Maximum  daily 
precipitation  (date), 

mm 

MoHepoH 

HeT  laHHbix 

86,8 

(10.08) 

76,0 

(12.08) 

HcBcibCK/65 

10,0 

52,0 

25,0 

88,7 

(12.08) 

Mbic  Kpniboii/75 

24,0 

27,0 

47,0 

87,0 

(12.08) 
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2.  B  ceHTa6pe  1957  r.  6onbiiioH  orron3em> 
pa3pymH.n  nocenoK  bonpbiii  Ha  boctohhom 
no6epe>Kbe  ocTpoBa  MoHepoH. 

I  I P CH nOH O/K htcu bHbffl  OObCM  OnOJI3H5I 

cocTaBHJi  200  000  -  300  000  m3. 


MecanHaa  cyMMa  ocapKOB  3a  aBrycT  1957  r. 
Ha  1  MC  «Mbic  KpHHbOH»  cocTaBHJia  132,0  mm,  b 
HeBeatcKe  -  126,0  mm  npn  cyTOHHOM  MaKCHMyMe 
48,0  mm  (TaOaHpa  3). 


TaOjinna  3.  Mecannine  h  cyTonuine  cyMMbi  ocaaKOB,  BbinaBuinx  b  npcninccTByioinnn  ononimo  nepnon. 
1957  r. 


Table  3.  Monthly  and  daily  precipitation  totals  for  the  period  preceding  the  landslide.  1957 


MeTeopojiorHHecKaH 

xapaKTcpiicTHKa 

Meteorological 

characteristic 

rMC/paccTOHHiie  ot 
ocTpoBa  MoHepoH, 

KM 

Hydrometeorological 
station/distance  from 
Moneron,  km 

Mecsiu 

Month 

CyMMa  ocapKOB 
Ha  uaTy 

(|)opMiipoBanim 

OnOJI3HH,  MM 

Amount  of 
precipitation  for 
date  of  landslide, 

mm 

y 

VI 

VII 

VIII 

IX 

KonnnecTBo  oca.nKOB 

3a  Mecau,  mm 

Amount  of 
precipitation  per 
month,  mm 

MoHepoH 

HeT  nanninx 

HeBenbcic/65 

35,0 

97,0 

72,0 

78,0 

126,0 

408,0 

Mbic  KpHJibOH/75 

26,0 

77,0 

43,0 

123,0 

132,0 

401,0 

MaKCHManbHaa 

cyTonnan  cyMMa 

ocapKOB,  MM 

Maximum  daily 
precipitation,  mm 

MoHepoH 

HeT  nanninx 

HeBenbcic/65 

16,0 

15,0 

20,0 

24,0 

48,0 

Mbic  KpHJibOH/75 

18,0 

25,0 

29,0 

43,0 

14,0 

3.  6  ceHTadpa  1971  r.  bo  BpeMa 
jCM.icTpaecnna  npoH30iH.no  MaccoBoe 

(J)opMHpoBaHHe  o  nonane  it.  MaKCHManbinnn  oobcm 
onon3HeH  flocTHran  10  000  m3  [lUeTHHKOB,  1981]. 

3eMJieTpaceHHe  MaruHTyaoH  7,5  npoH3omno  b 
5  nac.  35  mhh.  27  ceK.  no  MecraoMy  BpeMeHH  non 
ZIHom  TaTapcKoro  nponHBa  Ha  rnyOnnc  15-20  km  b 
47  km  k  ceBepo-BocTOKy  ot  ocTpoBa  MoHepoH 
[HJ,eTHHKOB,  1981].  MHTeHCHBHocTb  3eMneTpaceHHa 
Ha  ocTpoBe  MoHepoH  cocTaBHna  7  6annoB  no  uiKane 
MSK. 

B  ceHTaOpe  1971  r.  npoBonnnoeb 
oOcncnoBannc  cc b c p o - b o ct o h  u o n  nacTH  ocTpoBa 
nocne  nannoro  3CMncTpaccnna.  H.H.  JleoHOBbiM  h 
apyrHMH  HccnettOBaTenaMH  [LU,eTHHKOB,  1981]  6bino 
ycTaHOBJieHO,  hto  ooninunc  cciicMorcuubie  onon3HH 
o6pa30BanHCb  npenMyinccTBcnno  Ha  KpyTbix  h 
oOpbiBHCTbix  dcpcrax. 


1  lanOoncc  KpynHbie  nncnoKaunn  Obinn 
npnyponcnbi  k  CKJioHaM,  on  once  n  hum 

n  e  p  e  c  n  a  h  b  a  k)  i  ii  h  m  h  c  a  nannaMH  Ty(|)orcnnbix 
necnaHHKOB,  aneBponHTOB  h  aprannKTOB.  Onon3HH 
MaKCHMaJIbHblX  OObiiMOB  OTMeHaJIHCb  Ha  CKJIOHaX, 
opneHTHpoBaHHbix  b  ccBcpo-aanannoM 

HanpaBJieHHH  [lUeTHHKOB,  1981], 

B  MOIgHblX  nOKpOBHbIX  HCTBCpTHHIIblX 

OTno'/Kcnnax  Ha  KpyTbix  CKJioHax  h 

CHJibHoodBottHeHHbix  ynacTKax  (jiopMHpoBanncb 

onon3HH  b  BH.nc  cTyneHen  hjih  KOHycoB 

npoTioKeHHocTbK)  no  50-100  m,  KOTopbie  cnycKanHCb 
c  BbicoTbi  30-50  m.  BbicoTa  ctchok  cpbiBa  nocTHrana 
50  M  [lUeTHHKOB,  1981]. 

Ha  lore  ocTpoBa  Obinn  otmchcubi  jinuib  He- 
oonbinnc  onon3HH.  B  myOnne  ocTpoBa  cmnbKO- 
nn6ynb  3aMeTHbix  cncnoB  ocnaTonubix  uc(|)opMaiiHH 
He  oOHapyaceHO. 
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KpoMe  o6BanoB  h  ononsncii  6bmo 
■  j a p c r h ct p h p o b a n o  MHcmecTBO  6onbuiHX  h  Manbix 
TpemHH  [lUeTHHKOB,  1981].  HeKOTOpbie  H3  hhx, 
npcmnn Baacb  Ha  paccToamie  30  70  m,  hmchh 
HiHpHHy  30  nonyMeTpa.  KpynHaa  Tpenmna  Ha 
CpaBHHTeJIbHO  pOBHOM  TpaBJIHHCTOM  CKJIOHe, 
npuMepHO  b  ero  cpennen  nacTH  6bma  o6Hapy>KeHa 


B30Jib  CKJioHa  HeOoJibuioro  xpc6Ta,  cnycKaioiiicrocM 
k  cpcjincM  nacTH  SyxTbi  Mynporsa  Ha  ceBepo- 
3ana3HOH  CTopoHe  ocTpoBa. 

0/inaKO  h  b  3tom  ciiynae  b  npenniecTByioiiiHH 
(])OpMHpOBaHHK)  OnOJI3HeH  nepHOH  Ha  OCTpOBe 
MoHepoH  Bbinajio  6onbuioe  ko.thhcctbo  ocapKOB 
(TaOiiHpa  4). 


Ta6jinna  4.  MecanHbie  h  cvtomiibic  cyMMbi  oca/iKors,  BbinaBuinx  b  npcuniecTByioiiiHH  onon3Hio  nepnou. 
1971  r. 


Table  4.  Monthly  and  daily  precipitation  totals  for  the  period  preceding  the  landslide.  1971 


MeTeopojiorHHecKaa 

xapaKTepiicTHKa 

Meteorological 

characteristic 

TMC/paccTOHHHe  ot 
ocTpoBa  MoHepoH, 

KM 

Hydrometeorological 
station/distance  from 
Moneron,  km 

Mecnu 

Month 

CyMMa  ocapKoe 
Ha  paTy 

c|)opMnpoBaiiim 

OnOJI3HH,  MM 

Amount  of 
precipitation  for 
date  of 
landslide,  mm 

Y 

VI 

YII 

VIII 

IX 

KoJIHHeCTBO  0Ca3K0B 

3a  Mecap,  mm 

Amount  of 
precipitation  per 
month,  mm 

MoHepoH 

HeT  uamibix 

HeBenbcic/65 

50,0 

55,0 

89,0 

166,0 

85,0 

360,0 

Mbic  KpnnbOH/75 

62,0 

70,0 

94,0 

142,0 

68,0 

368,0 

MaKCHManbHaa 

cyTOHHaa  cyMMa 
oca3KOB  (3aTa),  mm 

Maximum  daily 
precipitation  (date), 

mm 

MoHepoH 

HeT  paHHbix 

47,4 

(12.08) 

HeBenbcic/65 

12,0 

21,0 

33,0 

36,0 

18,0 

Mbic  KpnjibOH/75 

12,0 

37,0 

32,0 

47,0 

13,0 

4.  B  OKiaope  2015  r.  b  pe3ynbTaTe  cHJibHbix 
3aT5DKHblX  30/K3CH  (TaOHHUa  5)  npOH30HIHO 
MaccoBoe  (JiopMHpoBaHHe  onon3HeH  oSbeMOM 
300-1  000  m3. 

B  pailoHe  oyxrbi  Mynporsa  aBTopoM  6bmo 
3aperHCTpHpoBaHO  30  25  onon3HeH-onnbiBHH. 

YmepC)  oin  juhhih,  ceneii  u  onoji3Heii 

no  HMeioHiHMca  cBe3emMM,  Ha  ocTpoBe 
MoHepoH  npoHcxo3HHH  KaTacTpo<})bi,  Bbi3BaHHbie 
CX030M  naBHH  h  onon3HeH. 

JlaeuHbi 

1 7.02. 1 9 1 4  r.  b  3epeBHe  HaraxaMa  (BOCTOHHoe 
no6epe>Kbe  ocTpoBa,  pncyHOK  13)  b  naBHHe  norn6no 
4  nenoBeica. 


1 9.02. 1917  r.  b  3epeBHe  HnuiHxaMa  (3ana3Hoe 
no6epe>Kbe  ocTpoBa)  b  naBHHe  norn6  1  hchobck. 

AHanH3  ycnoBHH  oOpasoBanna  naBHH 
noKa3biBaeT,  mto  3th  naBHHbi  o6pa30BanHCb  Ha 
KpyTbix  OeperoBbix  cicnoHax,  y  no3HO>KH5i  KOTopbix 
pacnonaranHCb  3epeBHH.  BbicoTa  ckjiohob  - 
70-100  m,  RpyTH3Ha  -  40°-45°.  Tnn  naBHHoeSopa  - 

OCOBHblH  CKJIOH. 

JIaBHHbi  CX03HHH  b  (JreBpane  -  b  nepno3 
MaKCHMaJIbHOH  TOJimHHbl  CHOKHOrO  nOKpOBa  H 
CHJibHOH  CTeneHH  ero  paspbixaenna  h 
(])OpMHpOBaHHa  B  CHOKHOH  TOHIIIC  JiaBHHOnaCHblX 

cnoeB  BCne3CTBHe  n  c  p  c  k  p  h  ct  an  n  h  3  a  u  n  n  chokhoh 

TOJIHIH  (pHCyHOK  2). 
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Ta6jinna  5.  Meaunrbie  h  cyroHHbie  cyMMbi  ocattKOB,  BbinaBuinx  b  rrpcniiiccTByioiiiHH  onoJi3H>tM  ncpnoa. 
2015  r. 


Table  5.  Monthly  and  daily  precipitation  totals  for  the  period  preceding  the  landslides.  2015 


MeTeopojioruHecKa 
a  xapaKTepiicTHKa 

Meteorological 

characteristic 

rMC/paccTOHHue 

OT  OCTpOBa 
MOHepOH,  KM 

Hydrometeorologic 
al  station/distance 
from  Moneron,  km 

Mecan 

Month 

CyMMa 

oca/jKOB  Ha 

nary 

c|)opMiipoBaiin 

a  onoJi3Ha,  mm 

Amount  of 
precipitation 
for  date  of 
landslide,  mm 

y 

VI 

VII 

VIII 

IX 

X 

KoJIHHeCTBO 

ocaziKOB  3a  Meant, 

MM 

Amount  of 
precipitation  per 
month,  mm 

MoHepoH 

EleT  naiiiibix 

HeBenbCK/65 

111,0 

95,0 

147,0 

97,0 

56,0 

156,0 

562,0 

Mbic  KpujibOH/75 

92,0 

86,0 

189,0 

37,0 

44,0 

70,0 

518,0 

MaKCHManbHaa 

cyTOHnaa  cyMMa 

OCattKOB,  MM 

Maximum  daily 
precipitation,  mm 

MoHepoH 

EleT  /lamibix 

EIeBenbCK/65 

19,0 

16,0 

53,0 

30,0 

11,0 

46,0 

Mbic  KpujtbOH/75 

14,0 

20,0 

70,0 

12,0 

16,0 

10,0 

PncyHOK  13.  OcTpoB  MoHepoH.  1  -  n.  HaraxaMa  (17.02.1914  r.  b  naBHHe  norndno  4neJioBeKa); 

2  -  n.  bon pun  (b  ceirradpe  1957  r.  pa3pymeH  onoji3HeM);  3  -  npcBiinn  onojraieBOH  ixHpic,  b  kotopom 
pacnojiaranca  n.  bo/ipbin;  4  -  TypncTHHecKaa  Tpona  (pa3pymeHa  ononsmiMH  b  OK  i  aopc  2015  r.) 
Figure  13.  Moneron  Island.  1  -  village  Nagahama  (17.02.1914  an  avalanche  killed  4  people); 

2  -  village  Bodriy  (in  September  1957  destroyed  by  a  landslide);  3  -  ancientlandslide  circus,  which  was 
located  in  the  village  Bodriy;  4  -  tourist  trail  (destroyed  by  landslides  in  October  2015) 
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Phcvhok  14.  I  IpcnnonaracMax  rpannua  onon3Ha,  pa3pyiHHBiuero  n.  Bo  apian  b  1957  r.  Ooto  c  pecypca 

Google  Earth 

Figure  14.  The  supposed  border  of  the  landslide  that  destroyed  the  village  of  Bodry  in  1957.  Photo  from 

Google  Earth 


PucyHOK  15.  TypHCTHHCCKaa  Tpona,  paapyincnnax  ononnixivui  b  OKrxopc  2015  r.  ®oto  H.A.  Ka3aKOBa 
Figure  15.  A  tourist  trail  destroyed  by  landslides  in  October  2015.  Photo  by  Nikolay  A.  Kazakov 


Onon3Hu 

B  ccHTxopc  1957  r.  onon3HeM  6biJi  pa3pymeH 
noccuoK  EottpbiH  (pHcyHKH  13,  14). 

B  oirradpe  2015  r.  onoujnxMH  6bina 
pa3pymeHa  TypHCTHHCCKax  Tpona,  npono/Keinrax  ot 
npnnajia  no  6a3bi  oxnbixa  b  6yxTe  MynpoBa  (pncyHOK 
15).  CaMa  6a3a  ombixa  6bma  BoiBcncna  Ha  tcjtc 
CTaporo  onoJi3HH  (pncyHOK  12),  no/iBH/KKH  KOToporo 
b  2015  r.  npnBenn  k  noBpc/KnciruxM  nonnopiibix 

CTeHOK. 


Cejiu 

CBeneHHH  06  ymcpdax,  Bbi3BaHHbix  ceneBbiMn 
npopeccaMH,  HeT. 

BblliOlbl 

B  pe3ynbTaTe  BbinoJiHeHHbix  n c err cn o Ban \\ il 
ycTaHOBJieHo,  uto  Ha  ocTpoBe  MoHepoH 
pa3BHBaioTCH  naBHHHbie,  ceneBbie  h  onoji3HeBbie 
npoueccbi. 

1.  JIaBHHoonacHo  donee  50%  TeppHTopHH 
ocTpoBa  MoHepoH.  cpopMupyioTcx  naBHHbi  Bcex 
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reHeTHHecKHx  thiiob:  npeHMymecTBeHHo,  bo  bpcmm 
CHJibHbix  cHcronaaoB  h  mctcjtch. 

2.  B  pycjiax  bo^otokob,  b  nciiyjiauHonnbix 

BopoHKax,  b  onoJi3HeBbix  unpKax  h  Myjib^ax 
(j)opMHpyroTCH  CBH3Hbie  rpjncKaMcnribic  cejin. 
AKTHBHsauHa  ceneBbix  npoucccoB  npoHcxoflHT  b 
HioJie-OKTaSpe  npn  npoxoac^eHHH  rnyboKHX 
UHKJIOHOB,  C  0  n  p  O  B  0  /KJiaFOIIIHXCH  BbinaUCHHC 

6onbiuoro  KOJinuecTBa  ocajiKOB. 

3.  Ela  ocTpoBe  ([opMupyioTca  onoJi3HH- 
OnJlblBHHbl  (cnUblBbl),  OJTOKOBRIC  OnOJI3HH  B 
CKajibHbix  noponax.  Ela  Tenax  CTapbix  onoJi3Heii 
pa3BHBaioTca  bto  piumbic  6noKOBbie  aceKBeHTHbie 
onoJi3HH  Mcnucnnoro  cmciiichhjt  h  onon3HH 
BH3KOnJiaCTHHeCKOrO  CMCniCHHH. 

4.  Bo  BpeMfl  3CMJICTpflCCHHH  HJ1H  CHJibHbix 
np 0,1  oJT/KHTCJi b n bi x  ;io>R7ICH  Ha  MopcKHX  6eperax 
ocTpoBa  (|)opMnpyroTCH  6jiOKOBbie  onoJi3HH  b 
CKajibHbix  nopo^ax  o6beMOM  50  000-500  000  m3  h 
6oJiee.  3th  onoJi3HH  cxojiht  b  MopcKyio  aKBaTopHio 
h  cnocooiibi  Bbi3biBaTb  nynaMH,  KOTopbie  MoryT 
,l0CTHraTb  ocpcroB  octpobob  CaxajiHH,  XoKKaH,io  h 
npHMopba. 

JlHTepaTypa 

Anuiac  Coxcuiuhckou  o6mcmu  /  I  ;t.  pea. 
T.B.  KoMCOMOJibCKHH  h  ELM.  CnpbiK.  M.:  TYrK, 

1967.  135  c. 

Anuiac  ct i eotci i o -ji edo e nix  pecypcoe  Mupa  b  2-x  t. 
Tom  2:  b  2-x  kh.  KHHra  1.  /  Tji.  pea.  B.M.  Kotjihkob. 
M.:  ryrK,  1998.  264  c. 

PeocpaftiiH  naeuH  /  Eloa  pea.  C.M.  Mmi  kobb, 
JI.A.  KaHaeBa.  M.:  MTY,  1992.  330  c. 

reojiozuH  CCCP:  b  48  t.  T.  33.  OcTpoB  CaxanHH: 
reoJiorHHecKoe  onncaHHe  /  Tji.  pea. 
A.B.  CnaopeHKO.  M.:  Eleapa,  1970.  432  c. 

PpaHHUK  B.M.  El3Bep>KeHHbie  nopoau  ocTpoBa 
MoHepoH  (TaTapcKHH  npoJiHB)  //  iJoKnajibi 
AxaaeMHH  Hayx,  2014,  tom  457,  JYe  1,  c.  64-68. 
DOE  10.7868/S08695652 14 190220 

JT,3io6a  B.B.  I  corpa(|)HTCCKHC  npHHUHiibi 
pa3pa6oTKH  MeToaHK  nporH03a  JiaBHHOonacHbix 
nepnoaoB  a™  ManoHCCJieaoBaHHbix  pailoHOB: 
ABTopetJ).  ancc.  ...  KaHa.  reorp.  HayK.  M.:  El3a-BO 
MTY,  1983.23  c. 


5.  OopMHpoBaHHe  onoji3Heii  h  cenen 
60JIbUIHX  oSbeMOB  h  MaccoBoe  (JiopMHpoBaHHe 
onoji3Heii  h  cejieii  Bcex  ranoB  npoHcxoaHJio  b 
nepHOabI  BbinaaCHHH  CHJibHbix  HHTeHCHBHbIX 
ocaaKOB  nocjie  npeaiuecTByiomero  yBJiancHeHHH 
TOpHblX  nopoa,  BbI3BaHHOrO  CHJlbHblMH 
npoaoJDKHTeJibHbiMH  ocaaKaMH. 

6.  Ela  ocTpoBe  MoHepoH  b  1914,  1917,  1957  h 
2015  roaax  npoHcxoamiH  KaTacTpo(J)bi,  Bbi3BaHHbie 
CXOaOM  J1BBHH  H  OnOJ13HeH  H  npHBOaHBIIIHC  K 
pa3pyuieHHio  oobcktob  h  coopyuceHHH,  a  Taicace  k 
HejioBeHecKHM  ixepTBaM. 
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noJieBbie  hc  cacao  Banna  jiaBHHHbix,  ceneBbix  h 
onoji3HeBbix  npopeccoB  Ha  ocTpoBe  MoHepoH,  h 
E.A.  EloaoJibCKOMy,  jiio6e3Ho  npeaocTaBHBHieMy 
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Abstract.  The  article  presents  the  results  of  the 
palaeohydrological  analysis  of  the  river  system 
reorganization  in  the  North-West  of  Russia,  the 
Karelian  Isthmus.  This  study  aimed  at  the 
hydrological  calculation  of  the  runoff  through  the 
Heinjoki  water  connection  of  Lake  Ladoga,  the  Gulf 
of  Finland  and  PalaeoVuoksa  during  different 
periods  of  the  Holocene.  The  methods  of  the 
equation  of  water  balance,  hydraulic-morphometric 
dependencies  and  the  method  of  geographical 
analogy  were  used  in  this  research.  The  main  result 
of  the  carried  work  is  the  refinement  of  the  existing 
regional  flow  model.  In  particular,  the  role  of  the 
Heinjoki  Strait  and  the  Neva  River  channel  in 
different  stages  of  the  Holocene  is  considered.  The 
authors  came  to  the  conclusion  that  Lake  Ladoga 
always  had  a  runoff  to  the  Baltic  Sea.  It  is  shown  that 
most  probably  in  the  period  of  10,200-3,500  years 
ago  the  runoff  was  carried  out  through  the  Heinjoki 
waterway.  The  study  underlines  that  the  isostatic 
factor  played  a  significant  role  in  the  forming  of  the 
water  flow.  The  change  in  the  runoff  direction  from 
the  Heinjoki  waterway  to  the  Neva  River  is  mainly 
related  to  the  isostatic  uplift  of  the  Karelian  Isthmus 
and  the  northern  part  of  Lake  Ladoga.  Quantitative 
parameters  of  the  Heinjoki  palaeoflow  (flow  rate, 
annual  runoff,  runoff  layer,  runoff  coefficient)  seem 
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AHHOTauHfl.  B  ciamc  rrpc/icTaBucHbi  pciy.iBTaiBi 
naneorHapoaorHuecKoro  aua.m3a  peoprammium 
pennon  ceTH  KapenBCKoro  rrepeiueuKa  co  BpcMcnn 
ero  acrmniHaunn  h  cnycica  EanTHHCKoro 
aeaHHKOBoro  03epa  okojio  11700  JieT  Ha3aa. 
I  IpoHiBcacn  rnupouornnccKnh  pacncT  cTOKa  Ha 
ocHOBe  m  o  p  (| )  o  m  ct  p  n  u  c  ck  n  x  uamiBix  no 
naneopycaaM  b  ceBepHOH  nacra  KapejiBCKoro 
nepeiueiuca  («XeifflHOKCKoe  coc;ihhchhc»),  no 
KOTOpblM  B  rououenc  OCyiHCCTB.lJl.lCM  CTOK  BOH 
JlanoaccKoro  03epa  b  EanraKy.  ouemcn 

inupo.iornnccKnx  napaMeipoB  naneocTOKa  b 
ceBepHon  nacTH  Kape.iBCKoro  nepemenKa 
(XeHHHOKCKHH  npoJinB)  ncno.iB30Ba.incB 
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ana.ioiHH.  Ochobhbim  pe3yaBTaTOM  aannoh  paooTBi 
MBJiaeTCM  yTonncnnc  cymecTByiomeH  Moac.m 
pernoHajiBHoro  naaeocTOKa.  B  Hcc.icaoBannH 
caeaaH  bbiboh,  hto  Jlaao/KCKoe  o3epo  Bccma  hmc.io 
ctok  b  EanTHHCKoe  Mope,  a  TaioKe  oiMcnacTCM  po.iB 
H30CTaTnnecKoro  (jiaKiopa  b  (|)opMnpoBannn  ctokb 
ncpci  XeHHHOKCKHH  npo.iHB  h  peKy  HeBy. 
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to  be  roughly  equivalent  to  the  modem  parameters  of 
the  flow  of  the  Neva  River. 

The  article  is  dedicated  to  our  colleague,  a  talented 
geographer  and  teacher,  PhD  Oleg  Borisovich 
Averichkin  (1979-2010)  who  first  performed  the 
calculations  of  the  paleorunoff  of  Lake  Ladoga. 
KjiiOHeBbie  CJiOBa:  Lake  Ladoga;  Baltic  Sea; 
palaeohydrology;  Karelian  Isthmus;  Heinjoki 
waterway;  Neva  River;  Holocene;  modeling; 
palaeoflow  parameters 

Introduction 

Reconstruction  of  water  runoff  in  the  rivers  of 
the  past  geological  epochs  is  one  of  the  most 
important  problems  of  palaeohydrology. 

In  the  area  of  the  Karelian  Isthmus,  a 
significant  reworking  of  the  water  runoff  took  place 
after  the  retreat  Scandinavian  ice  sheet 
ca  14,000  years  before  present  (further  -  yr  BP) 
[Subetto  et  al.,  2018].  Crystalline  rocks  of  the 
Lennoscandian  Shield  are  a  powerful  factor  in 
influencing  the  pattern  of  the  river  system  and  rivers 
often  adapt  to  geological  structures.  There  are  no 
meanders,  the  channels  are  straightforward.  River 
intercepts  are  characteristic,  when  the  river  at  one  of 
its  segments  abandons  the  old  channel  in  favor  of  the 
new  one  in  softer  rocks.  The  postglacial  isostatic 
uplift  could  have  a  great  influence  on  the  work  of 
rivers,  for  example,  by  increasing  the  slopes  of  rivers, 
or  by  changing  the  slopes  to  such  an  extent  that  they 
could  now  have  zero  or  even  reverse  slope 
[Makkaveev,  200 1  ] . 

During  14,000-12,000  yr  BP,  and  prior  to  the 
abrupt  fall  of  the  Baltic  Ice  Lake  (further  -  BIL)  at  ca 
1 1,700  yr  BP,  Lake  Ladoga  remained  an  easternmost 


Keywords:  JIa^o>KCKoe  03epo;  barrmHCKoe  Mope; 
naneorHflpoJioraa;  KapcmcKHU  nepemeex;  nponHB 
XenHHOKH;  pcxa  HeBa;  rouoncn;  MOuenupoBanue; 
napaMeTpbi  naneocTOKa 

extension  of  the  BIL.  About  1 1 ,700  yr  BP,  in  the  area 
of  the  Mt.  Billingen  in  the  central  Sweden,  a  glacial 
lobe  decayed,  which  led  to  the  release  of  the  straits, 
lowering  of  the  runoff  threshold  and  a  drop  in  the 
level  of  the  BIL  from  95  to  20-25  m  [Bjorck,  1995]. 
Since  that  time,  Lake  Ladoga  has  been  isolated  from 
the  Baltic,  but  their  contours  differed  from  modem 
ones  [Subetto  2009].  About  14,000  yr  BP,  the  stream 
bed  of  the  Svir  River,  was  freed  from  ice,  and  the  Svir 
River  started  to  flow  into  the  BfL  (Lake  Ladoga  at 
that  time  was  the  eastermost  gulf  of  the  BIL).  At  the 
same  time,  reformation  of  lake-river  systems 
connected  to  these  water  bodies  began  [Kvasov, 
1975;  Isachenko,  1998;  Zobkov  et  al.,  2019] 
(figure  1). 

The  runoff  from  Lake  Ladoga  was  directed 
through  the  system  of  the  Vuoksa  river-lake  system 
to  the  Baltic  Sea  (modem  Vyborg  Bay),  and  the 
runoff  threshold  was  near  settlement  Veschevo 
(Heinjoki).  The  waterway  connecting  Lake  Ladoga 
with  the  Baltic  Sea  was  still  in  place,  consisting  of 
numerous  lakes,  streams  and  bays  with  a  labyrinth  of 
islands  [Dolukhanov  et  al.,  2009]. 
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Figure  1.  Changes  in  the  hydrographic  system  of  the  Ladoga  Lake  basin 
PucyHOK  1.  H3MeHeHHa  b  rHflporpafjmnecKOH  cncTeMe  dacceima  JIa^o>KCKoro  03epa 


Saamisto  [1970,  1995]  has  demonstrated  that 
Lake  Saimaa  in  southeastern  Finland  ca  5,900  yr  BP 
started  to  drain  into  Lake  Ladoga  via  the  Vuoksa 
River.  The  resulting  influx  of  fresh  water  led  to  the 
rapid  rise  of  Lake  Ladoga  and  the  ensuing  Ladoga 
transgression.  Therefore,  from  the  Lake  Saimaa’ 
system  the  flow  of  water  from  the  north  flowed  along 
the  old  valley  of  the  Heinjoki  Strait  to  Lake  Ladoga 
(NW  part)  but  as  the  amount  of  water  exceeded  the 
entire  volume  of  the  channel,  part  of  the  flow  went  to 
the  Baltic  Sea.  The  northern  part  of  Lake  Ladoga 
situated  in  the  area  of  a  faster  uplift  of  the  earth's 
crust,  meanwhile  the  southern  part  of  the  lake 
submerged.  As  a  result,  Lake  Ladoga  turned  into  an 
isolated  lake,  and  overflow  began.  Lake  Ladoga  was 
filling  up  until  its  waters  flooded  the  entire  valley  of 
the  Mga  River  and  approached  the  narrow  isthmus 
separating  the  Mga  and  the  Tosna  Rivers  (Mga-Tosna 
threshold  18-19  m  high).  The  water  level  in  Lake 
Ladoga  rose  above  the  watershed  and  the  lake’s 
waters  run  toward  to  the  Baltic  Sea,  forming  the 
modem  Neva  River.  After  that  the  level  of  Lake 
Ladoga  fell  by  10m  and  the  Ivanovskie  rapids  were 


formed.  The  River  Neva  has  been  formed  ca 
3,500  yr  BP  [Alexandrovsky  et  al.,  2009; 
Dolukhanov  et  ah,  2009;  Dolukhanov  et  ah,  2010  and 
others].  Gradually,  the  connection  between  Lake 
Ladoga  and  the  Baltic  Sea  through  the  Heinjoki 
waterway  was  stopped.  The  Vuoksa  River  began  to 
discharge  water  directly  to  Lake  Ladoga 
[Nezhikhovsky,  1973;  Saamisto,  1995;  Sevastyanov 
et  ah,  2001], 

The  history  of  transformations  of  river  valleys 
can  be  reconstmcted  from  the  tracks  left  by  the  stream 
bed.  Therefore,  it  becomes  possible  to  calculate  the 
flow  rate  through  the  Heinjoki  using  the 
morphometric  data  of  the  palaeochannel.  The  purpose 
of  this  study  is  the  hydrological  calculation  of  the 
runoff  through  the  Heinjoki  water  connection  of  Lake 
Ladoga  and  the  Baltic  Sea  and  compare  obtained  data 
with  modem  mnoff  through  the  River  Neva.  The 
purposes  of  this  research  are  as  follows: 

(1)  To  obtain  the  morphometric  data  of  the 
palaeochannels  of  the  Karelian  Isthmus  region; 

(2)  To  perform  the  hydrological  calculations  of  the 
palaeoflow  based  on  morphometric  data. 
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Figure  2.  Reconstruction  of  the  Lake  Ladoga  transgression  ca  5,000  -  3,000  yr  BP  [Ailio,  1915] 
PucyHOK  2.  PeKOHCTpyKuna  TpaHcrpeccHH  JIa/io)KCKoro  03epa  ok.  5000  -  3000  ji.h.  [Ailio,  1915] 


Materials  and  methods 

In  palaeohydrological  reconstructions,  the 
following  methods  were  used  [Subetto,  Averichkin, 
Kuznetsov,  2009]: 

■  water  balance  equation; 

■  hydraulic-morphometric  dependencies; 

■  method  of  geographical  analogy. 

For  the  assessment  of  the  palaeorunoff  of  the 
Heinjoki  waterway  system,  the  relationship  between 
the  river  flow  rate  with  width,  depth  and  water 
balance  ratios  was  used.  In  addition,  our 
palaeogeographical  hypotheses  is  based  on  the 
principle  of  palaeogeographical  analogy,  that  is,  the 
proximity  of  flow  characteristics  for  modem  and 
ancient  river  basins  with  similar  contemporary  and 
palaeogeographical  conditions  [Evstigneev,  1990; 
Sidorchuk  et  al.,  2000]. 


Results 

The  preliminary  studies  of  the  Heinjoki 
paleostraight,  conducted  earlier  near  Veschevo 
village  (Heinjoki),  allowed  to  obtain  the  following 
information  (Table  1).  The  banks  of  the  channel  are 
composed  of  Quaternary  deposits  represented  mostly 
by  sands.  The  hanks  do  not  have  any  floodplains  and 
terraces.  The  channel  alluvium  is  represented  by 
coarse-grained  sand  and  gravel-pebble  deposits,  lying 
on  crystalline  rocks.  The  channel  had  two  branches: 
the  width  of  the  first  was  400  m,  the  second  was  about 
300  m.  The  depth  of  the  both  branches  was  about  6  m 
(figure  3).  The  modem  water  level  of  Lake  Ladoga  is 
ca  5  m.  If  the  modem  level  of  Ladoga  would  fall  5-6 
m  below  the  average,  the  Neva  would  flow  back  and 
the  waters  of  the  Gulf  of  Finland  would  enter  the  lake. 
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Figure  3.  Location  of  the  sediment  sampling  near  the  settlement  Veschevo  (Heinjoki),  demonstrated  that 
lake  sedimentation  began  about  3000  years  ago,  and  before  that  river  sedimentation  conditions  prevailed 

[Dolukhanov  et  al.,  2009] 

PucyHOK  3.  Pacnouo'/KCHHc  oroopa  npo6  b  panouc  nocenKa  Bciiicbo  (XeimuoKH)  n0Ka3a.no,  mto  oca/KuciiHc 
03epa  Hananocb  okojio  3000  neT  na3au,  a  no  3Toro  npcoouauaun  ycnoBna  pcnnoro  OTnoacemw  [Dolukhanov 

et  al.,  2009] 


The  level  of  Lake  Ladoga  ca  5000  BP  in  the 
northern  part  was  ca  21-22  m  a.s.l. 

To  determine  the  area  of  the  water  section, 
there  is  universal  formula  of  B.A.  Appolov  [1974]: 

F  =  2/3  BH  (1), 

where  B  is  the  average  channel  width, 

H  is  the  average  depth  of  the  channel. 
Kennedy’s  formula  [Kennedy,  1969]  is 

applicable  for  determining  the  water  velocity,  it  is 
used  for  rectilinear  channels  and  channels  with 
constant  water  and  sediment  flow: 

Vo  =  0,84H0'64  (2) 

The  water  flow  is  determined  by  formula: 

Q  =  Vo  F  (3) 

The  average  annual  flow  rate  of  both  branches 

of  the  Heinjoki  waterway  was:  Q  =  2339  m3/s 
(1316  m3/s  -  the  first  branch,  1013  m3/s  -  the  second 


branch).  The  modem  annual  flow  rate  of  the  Neva 
River  is  2530  m3/s. 

The  runoff  rate  of  the  catchment  area  can  be 
calculated: 

M  =  Qav  1 03/F  (4) 

In  our  research,  the  River  Neva  basin  was 
considered  as  the  modem  analogue  of  the 
palaeolandscape.  The  runoff  rate  is  equal  to  8.28  1/s 
from  km2.  The  River  Neva  runoff  rate  is  9.25  1/s  from 
km2. 

The  annual  runoff  volume  is: 

W  =  Q  T/109  (5), 

where  T  is  the  time  in  seconds  per  year. 

The  Heinjoki  waterway  annual  volume  of 
runoff  is  73.8  km3.  The  annual  volume  of  runoff  of 
the  Neva  is  79.8  km3. 

The  runoff  layer  is  determined  by  formula: 
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Y  =  W/F  103  (6), 

where  F  is  the  catchment  area. 

The  runoff  layer  is  261.3  mm.  The  runoff  layer 
of  the  Neva  River  is  about  284  mm. 

Formula  for  determining  the  runoff  coefficient 
is: 

K  =  Y/X  (7), 

where  X  is  amount  of  precipitation  in  the  catchment 
area. 

When  the  amount  of  precipitation  is  700  nun, 
the  runoff  coefficient  is  0.37;  when  the  amount  of 
precipitation  is  500  mm,  the  runoff  coefficient  is  0.52. 
The  amount  of  precipitation  in  the  modem  basin  of 
the  River  Neva  is  606  mm,  the  runoff  coefficient  is 
0.37  accordingly. 

The  method  of  analogues  provides  an 
opportunity  to  define  the  palaeorunoff  also  for  the 
PalaeoVuoksa.  The  modem  catchment  area  of  the 
Vuoksa  River  and  the  entire  system  of  Fake  Saimaa 
is  69,500  km2,  the  volume  of  the  runoff  is  20.3  km3, 
and  runoff  layer  is  336  mm.  The  runoff  coefficient  is 
0.48  (precipitation  amount  of  700  mm)  or 
0.67  (precipitation  amount  of  500  mm). 

Accordingly,  the  average  annual  water  flow  in 
the  Heinjoki  runoff  way,  before  the  breakthrough  of 
the  Vuoksa  water  to  the  Heinjoki  way,  was  1694  m3/s, 
the  annual  runoff  rate  53.4  km3,  the  runoff  rate 
7.9  I/s  per  km2,  the  runoff  layer  251  mm,  the  runoff 
coefficient  at  700  mm  -  0.32,  at  500  mm  -  0.5. 

Discussion 

A  good  geographical  analogue  of  the  study 
area  (the  Neva  River  basin)  is  the  Great  Fakes  region 
in  North  America.  Although  these  lakes  decreased  in 
size  after  the  ice  retreating  of  the  Fast  Glacial  time, 
they  were  nevertheless  preserved,  largely  due  to  the 
Niagara  Escarpment,  which  is  a  natural  step 
supporting  the  high  water  level  in  Fake  Erie.  The 
presence  of  ridges  predetermined  the  different  heights 
of  lake  levels,  located  like  a  cascade.  The  most 
significant  difference  between  the  levels  of  the  Fakes 
Erie  and  Ontario  are  predetermined  by  the  cuesta 
ridges  from  the  Silurian  limestones  that  spawn  the 
famous  Niagara  Falls.  Here  the  water  falls  from  a 


height  of  50  m.  Through  the  waterfall  every  second 
passes  5900  m3,  of  which  5600  m3  belongs  to 
Canadian  part.  Flow  from  Fake  Ontario  occurs 
through  the  St.  Fawrence  River.  In  the  upper  current, 
this  river  is  like  a  bay  of  a  lake,  but  then  it  narrows, 
the  fall  becomes  large,  due  to  what  the  river  is 
abundant  with  rapids.  Niagara  Falls  appeared  ca 
12,500  yr  BP  ago.  Initially,  it  drained  from  a  steep 
ledge,  covered  with  sedimentary  rocks  which  are 
represented  mostly  by  limestone  and  dolomite 
[Farson,  Schaetzl,  2001]. 

The  described  situation  exists  due  to  the 
tectonic  stability  of  the  region,  and  therefore  the  water 
of  Erie  did  not  find  another  way  of  flow.  That  is,  the 
disturbances  of  the  shape  of  the  longitudinal  profile 
and  the  configuration  of  the  channel  in  terms  of  local 
fluctuations  of  the  earth's  crust  were  smoothed  out  by 
the  work  of  the  river  flow.  The  area  of  the  Karelian 
Isthmus  and  Fake  Fadoga  was  an  area  of  fast 
deformations  when  the  rate  of  erosion  of  the  Old 
Vuoksa  and  the  Heinjoki  runoff  way  turned  out  to  be 
less  than  the  velocity  of  the  channel  shift  under  the 
influence  of  tectonic.  In  addition,  rivers  can  erode  the 
surface  to  different  depths  depending  on  the  nature  of 
rocks.  If  the  river  flowed  through  rocks  that  could 
easily  be  eroded  as  limestone,  for  example,  it  quickly 
deepened  its  bed,  increased  its  length,  and  made  it 
possible  for  the  tributaries  to  be  developed.  If  the 
river  bed  represented  by  crystalline  metamorphic  and 
igneous  rocks,  e.g.  Vuoksa  River  and  the  Heinjoki 
waterway  located  in  the  southeastern  part  of  the 
Fennoscandian  Crystalline  Shield,  then  the 
embedding  became  difficult  and  conditions  for  the 
development  of  river  valleys  worsened.  Finally,  there 
was  a  significant  reorganization  of  the  river  system. 
The  Neva  River  and  its  tributaries,  which  laid  valleys 
on  loose  rocks,  intercepted  the  drainage  of  river 
basins  in  areas  built  up  by  dense  rocks.  Something 
similar  happened  in  Appalachia,  where  the 
development  of  the  river  beds  stopped  not  as  the 
result  from  the  cessation  of  erosion,  but  because 
erosion  became  weaker  than  other  factors  influencing 
the  relief  of  the  channel,  in  particular  tectonics. 
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Table  1.  Hydrological  characteristics  of  the  Neva  River  and  the  Heinjoki  waterway 
Tabjinua  1. 1  H/iponornnccKHc  x ap aKT cp h ct h k h  peKH  HeBbi  h  XeiiHHOKCKoro  nponuBa 


Water  balance 

Neva 

Heinjoki 

Heinjoki  waterway  before  influx  of  the 

characteristics 

River 

waterway 

Vuoksa  River  ca  5,000  yr  BP 

Catchment  area,  km2 

282  000 

282  000 

212  800 

Average  annual  water  flow 
rate,  m3/s 

2530 

2339 

1694 

Runoff  volume,  km3/year 

79.8 

73.8 

53.4 

Annual  runoff  layer,  nun 

284 

261 

251 

Runoff  coefficient 

0.38 

0.37-0.52 

0.32-0.5 

Runoff  rate  1/sec  from  km2 

9.2 

8.3 

7.9 

Thus,  during  the  uplift  of  the  Karelian  Isthmus 
and  north  of  Lake  Ladoga,  the  parameters  of 
palaeochannels  of  the  Heinjoki  straight  changed.  First 
of  all,  there  was  a  decrease  in  their  depths,  which  led 
to  a  decrease  in  runoff  from  Lake  Ladoga  to  the  Baltic 
and,  accordingly,  an  increase  in  the  volume  of  water 
mass  of  the  lake.  The  calculations  show  that  if  the 
depth  has  decreased  to  3  meters,  then  the  average 
annual  flow  rate  would  be  1235.7  m3/s.  In  this  case 
the  runoff  rate  is  equal  to  4.37  I/s  per  km2,  the  runoff 
volume  is  38.9  km3  per  year,  the  runoff  layer  is 
137  mm,  the  runoff  coefficient  varies  from  0.19  to 
0.27. 

Reduction  of  the  flow  from  Lake  Ladoga  by 
27.5  km3  gives  the  corresponding  increase  in  the 
volume  of  Ladoga's  water  mass.  In  about  40  years,  the 
volume  of  Lake  Ladoga  should  be  increased  by  1 , 1 00 
km3,  that  is,  a  second  Lake  Ladoga  could  appear, 
which  should  create  another  runoff  way.  After  the 
formation  of  the  Neva  River,  the  Vuoksa  River 
flowed  eastward,  and  the  replacement  of  the  river 
mouth  to  modem  city  Priozersk  surroundings  took 
place.  Due  to  the  geological  processes  on  the  Karelian 
Isthmus,  centurial  land  uplift  led  to  the  final  drying 
out  of  the  western  channel  of  the  Vuoksa  River  in  the 
17th  century,  and  now  only  a  chain  of  lakes  connected 
by  sections  of  narrow  rapids  reminds  of  it.  According 
to  the  law  of  factorial  relativity,  reaction  of  the 
different  parts  of  the  hydrological  system  to  the 
changing  conditions  is  not  the  same  and  is  non- 
simultaneous  [Makkaveev,  1955;  Channel  process, 


1959].  Therefore,  the  estuary  area  of  the  Vyborg 
branch  of  the  Vuoksa  River  had  a  long-term 
connection  with  the  Gulf  of  Finland  of  the  Baltic  Sea. 

So,  we  can  formulate  the  following 
conclusions: 

•  Lake  Ladoga  has  been  connected  to  the  Baltic 
Sea  throughout  its  history  since  its  deglaciation  (first 
as  the  easternmost  gulf  of  the  Baltic  Ice  Lake  until 
1 1 ,700  yr  BP,  later  as  a  part  of  the  Ancylus  Lake,  and 
then  as  an  isolated  lake  with  the  outflow  in  the 
northern  part  of  the  Karelian  Isthmus  with  Hejnjoki 
threshold  from  10,200  to  3,500  yr  BP). 

•  The  quantitative  parameters  of  the  Heinjoki 
runoff  (flow  rate,  annual  runoff,  runoff  layer,  runoff 
coefficient)  roughly  correspond  to  the  current  flow 
parameters  of  the  Neva  River.  However,  they  are 
somewhat  smaller  than  the  Neva  River  has,  which  is 
associated  with  different  geological  and 
geomorphological  conditions  for  the  formation  of  the 
Neva  River  and  Heinjoki  channels. 

•  The  change  in  the  runoff  direction  from  the 
Vuoksa  to  the  Neva  is  mainly  related  to  the  tectonic 
uplift  of  the  Karelian  Isthmus  and  the  northern  part  of 
Lake  Ladoga. 
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AHHOTauiifl.  I  IpcncTaBucnu  pe3ynbTaTbi  aHanH3a 
reonpocTpaHCTBeHHOH  h  reonoro- 

r  c  o  m  o  p  ( |)  o  u  o  r  h  h  c  ck  o  ii  Hii(|)opManHH  o  6eperax 
KOHTaKTHbIX  30H  CeBepHOH  I  laiJHlflHKH.  AHaJIH3 
KapT  M 0 p (| ) 0 r C II CT H H C CK H X  THI10B  6eperOB  CeBepHOH 
naUH(J)HKH  n03B0JIHJI  BblHBHTb  cncuHijiMKy 

deperoBoro  Mop(})OJiHToreHe3a  Mopen 

cydapKTHHecKOH  h  yMepemton  noacHocTH. 
YcTaHOBJieHo,  hto  jxjih  Mopeii  CeBepHOH  I  lamtijiMKH 
xapaKTepHO  HByxMonanbnoc  pacnpc/icnciiHC 
npoTH>KeHHOCTH  dcpcroB  pa3JiHHHoro  THna.  nepBbiH 
MBKCHMyM  OTHOCHTCa  K  a6pa3HOHHO- 
aciiyaanHOinibiM  cKanHCTbiM  deperaM,  co 
3HaHHTeJlbHbIM  BK.ia.10M  B  npOUCCCBI  pa  jpyniCHHH 
(|)H3HHCCKOrO  BbIBeTpHBaHHJI.  BTOpOH  nHK 
(J)opMHpyioT  a  d  p  a3  h  o  h  n  o  -  a  k  k  y  m  y n  a  t  h  b  n  b  i  c  depera. 
I  lonodiioc  pacnpcncnciiHc  THnoB  deperoB  napany 
co  CTpyKTypHO-reoJiorHHecKHMH  ocodciiiiocTaMH 
CTpoeHHa  nodepe>KHH  Bcponxno  cBaiaiio  c 

pa3JiHHHbiMH  cTanHHMH  3pejiocTH  deperoB  B 
ycjioBHHx  HHTeHCHBHoro  aciiynanHOHiioro 
paipyiiicniHi  deperoB  Mopeii,  xapaKTcpHsyioiiiHxcM 
n p O ,X O JT/KHTCXIbIIBI M  nepHOflOM  «OTKpbITOrO  MOpa» 
npn  OTpunaT  cxibiiBix  TeMnepaTypax  Bosnyxa. 
M  0  P  ( |)  O  KXI H  M  aT  H  H  C  C  K  a  M  nOJHUHJI 

(reonpocTpaHCTBeHHbie  napaMeTpbi  h  cmnamiBic  c 
HHMH  pa3JIHHH3  M  0  p  ( | )  0 .1 H  T  0  3  H II  a  M  HHCCKHX 

noKa3aTeneH)  ocTpoBa  CaxanHH  h  ocTpoBoay/KiiBix 
CHCTeM  CeBepHOH  I  lanHijiMKH  no3BonHHH  HaM 
paCCMaTpHBaTb  HX  KaK  KOHTaKTHbie  30HbI  MOpeH 
pa3Horo  THna,  a  Taioxe  Moped  h  OKcanoB. 
M  0  P  ( |)  O  u  H  T  0  ,T  H 1 1  a  M  H  H  C  C  K  H  C  XapaKTepHCTHKH 
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MORPHOGENETIC 
DIFFERENTIATION  OF  THE 
SHORES  OF  THE  CONTACT 
ZONES  OF  THE  NORTH  PACIFIC 

Victor  V.  Afanas’ev1,  Evgeniy  I.  Ignatov2, 
Alexey  V.  Uba1 

institute  of  Marine  Geology  and  Geophysics,  FEB 
RAS,  Yuzhno-Sakhalinsk,  Russia 
2 Lomonosov  Moscow  State  University,  Moscow, 
Russia 

vvasand@mail.ru 

Abstract.  The  results  of  the  analysis  of  geospatial 
and  geological-geomorphological  information  on  the 
shores  of  the  contact  zones  of  the  North  Pacific  are 
presented.  An  analysis  of  the  maps  of  the 

morphogenetic  types  of  coasts  of  the  North  Pacific 
revealed  the  specifics  of  the  coastal 

morpholithogenesis  of  the  seas  of  subarctic  and 
moderate  zones.  It  has  been  established  that  for  the 
seas  of  the  North  Pacific,  a  two-modal  distribution  of 
the  length  of  coasts  of  various  types  is  characteristic. 
The  first  maximum  relates  to  abrasion-denudation 
rocky  shores,  with  a  significant  contribution  to  the 
destruction  of  physical  weathering.  The  second  peak 
is  formed  by  abrasive-accumulative  shores.  A  similar 
distribution  of  coast  types  along  with  structural  and 
geological  features  of  the  coastal  structure  is 
probably  associated  with  various  stages  of  coastal 
maturity  under  conditions  of  intense  denudation 
destruction  of  the  coasts  of  the  seas,  characterized  by 
a  prolonged  “open  sea”  period  at  negative  air 
temperatures.  The  morpho  climatic  position 
(geospatial  parameters  and  the  related  differences  in 
morpholithodynamic  parameters)  of  Sakhalin  Island 
and  the  island  arc  systems  of  the  North  Pacific 
allowed  us  to  consider  them  as  contact  zones  of 
different  types  of  seas,  as  well  as  seas  and  oceans. 
The  morpholithodynamic  characteristics  of  the 
shores  of  contact  zones  along  with  the  features  of 
hydrodynamics  and  the  thermal  regime  of  the  shared 
water  areas  also  determine  the  morphoclimatic 
parameters  of  the  contact  zone  itself.  The  Sakhalin 
shores  of  the  moderately  cold  northern  part  of  the  Sea 
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6eperoB  KoirraxTHbix  30H  Hapa^y  c  oco6ciiiiocthmm 
THZipOflHHaMHKH  H  TCpMHHCCKOrO  peiKHMa 
paaaaiacMbix  aKBaTopnii  onpcncnaioT  TaioKe  h 
Mopc^oKJiHMaTHHecKHe  rrapaMeTpbi  cooctbciiiio 
KOHTaKTHOH  30Hbi.  CaxajiHHCKHe  6epera  yMepeHHo 
xoboahoh  ceBepHoii  uacra  JEiohckoto  Mopa  h 
cySapKTHaecKoro  OxoTCKoro  Mopa  pacnoaoaceHbi 
apyr  ot  flpyra  b  30-140  km,  b  to  BpeMa  Kax 
OKeaHCKHe  h  MopcKHe  6epera  KpynHbix  octpobob  b 
ocTpoBO.Ty'/KHbix  cHCTeMax  paj.acaaioT  Bcero 
IICCK03BK0  KHaOMCTpOB.  TaKHM  o6pa30M, 
BeTpoBoaHOBbie  noaa  h  hx  B3 a h m o a c h ct b h c  c 
BOJlHaMH  3BIOH  B  KOHTaKTHbIX  30HaX  HMeiOT  BeCbMa 
caoacHbiH  xapaKTep.  TeMnepaTypHbiH  peacHM 
noocpc/KHH  Taioxe  b  3iia3HTC3bii0H  cTeneHH 
3aBHCHT  ot  reonpocTpaHCTBeHHbix  napaMeTpoB 
KOHTaKTHbIX  30H.  Ela  OCHOBe  KapTbl 
MoptJioreHeTHHecKHX  THnoB  ocpcroB  ouwjipoBanbi  h 
paccMOTpeHbi  oco6eHHOCTH  pacnpcacacnna  THnoB 
OeperOB  C  MOpCKOH  H  OKeaHCKOH  CTOpOHbl 
OCTpOBOny'/KHblX  CHCTeM.  KapTOMCTpHHCCKHC  H 
MoptJioMeTpHHecKHe  HccacaoBaiiHa  b  KOMiuieKce  c 
^aHHbiMH  r c o a o r o - r c o  m o p ( | ) o a o r h h c ck o r o  anamna 
n03B0JIHJIH  BbiaBHTb  OCOOCHHOCTH  pa3BHTHa  H 
COBpeMeHHOH  aHIKlMUKH  MOpCKHX  H  OKeaHCKHX 
ocpcroB  ocTpoBo.ay>KHbix  chctcm.  I  Ipc.anoaaracTca, 
hto  npoaoabnaa  acuMMCTpiia  HH3MeHHbix 
nCpCIIICHKOB  MC/Kay  OKeaHCKHMH  H  MOpCKHMH 
OeperaMH  ooycaoBacua  nynaMHrcnnbiMH 
npopeccaMH. 

KjnoHeBbie  CJioea:  KypHJibCKHe  ocTpoBa; 
AneyTCKHe  ocTpoBa;  octpob  MTypyn;  octpob 
LlyrHiia,aaK;  m  o  p  c| )  o  a  h  t  o  anna  m  h  k  a  dcpcrois; 
reopaaap 

BBeaemie 

I  pariHiibr  reocncTeM  npcacaaBaaioT  co6oh 
OTHOCHTeabHO  nOaBH/KHBIC  30HbI  B Kill M 0 Ba H H FI H H  H 
B3aHMOaeHCTBHH  COCCaHHX  TeOCHCTeM 
KOHTaKTHbie  rcorpa(|)HaccKHC  CTpyKTypbi 
[JlHxaacBa,  MaKKaBeeB,  JIokuihh  2010;  baKaanoB, 
2014;  CKpbinbHHK,  2017].  I  Ipn  otom  ooabinyio  nacTb 
re  o  m  o  p<|)  oa  o  r  h  h  cc  k  h  x  rpannn  mtokho 

paCCMaTpHBaTb  KaK  paillOBHanOCTb  KOHTaKTHbIX 
30H,  BbiaCaaCMbIX  B  (|)H3HHCCKOH  TeOTpa(])HH,  H  K  HHM 
npnypoHciia  noaaBHHionuiM  uacTb  3eMHbix 


of  Japan  and  the  Subarctic  Sea  of  Okhotsk  are 
30-140  km  apart,  while  the  oceanic  and  marine 
shores  of  large  islands  in  island-arc  systems  separate 
the  first  kilometers.  Thus,  the  windwave  fields  and 
their  interaction  with  swell  waves  in  the  contact 
zones  are  very  complex.  The  temperature  regime  of 
the  coasts  also  largely  depends  on  the  geospatial 
parameters  of  the  contact  zones.  Based  on  the  map  of 
morphogenetic  types  of  coasts,  the  distribution 
features  of  coastal  types  from  the  sea  and  ocean  side 
of  island-arc  systems  are  digitized  and  considered. 
Cartometric  and  morphometric  studies  in 
conjunction  with  the  data  of  geological  and 
geomorphological  analysis  revealed  the  peculiarities 
of  development  and  modem  dynamics  of  the  sea  and 
ocean  coasts  of  island-arc  systems.  It  is  assumed  that 
the  longitudinal  asymmetry  of  the  low  isthmus 
between  the  ocean  and  sea  shores  is  due  to 
tsunamigenic  processes. 


Keywords:  Kuril  Islands;  Aleutian  Islands; 
Chuginadak  Island;  Iturup  Island;  coastal 
morphodynamics;  ground  penetrating  radar 

npopeccoB  h  hbjichkh  [JIuxaueBa,  THMoijieeB,  2007; 
JluxaneBa,  THMOtJieeB,  2008]. 

M  O  p  (|)  O  K3  H  M  aTHHCCKaH  n03HHH51 

(reonpocTpaHCTBeHHbie  napaMeTpbi  h  CBHiannbie  c 
HHMH  pa3JlHHHJl  M  O  p  ( |)  O  3  HT  O  3  H 1 1  a  M  H 1 C  C  K  H  X 

noKa3aTeJieM)  ocTpoBa  CaxanHH  h  ocTpoBOflyacHbix 
CHCTeM  CeBepHOH  I  IaHH(|)HKH  n03BOJ!HJIH  HaM 
paCCMaTpHBaTb  HX  KTIK  KOHTaKTHbie  30Hbl  MOpcti 
pa3Horo  mna,  a  Taioxe  Mopeii  h  OKeaHOB. 
M  O  p  (|)  O  3  HT  O  3  H II  a  M  H  H  C  CK  H  C  XapaKTepHCTHKH 

ocpcroB  KOHTaKTHbIX  30H  HapUfly  C  O C O 6 C H II O CT H M H 


Atpanacbee  B.B.,  Henamoe  E.M.,  You  A.B.  \t o p ( [) o re 1 1 ct h 'i e c k a jt  3H(|)(f)epcHHnanwi  oeperori  KOHTaKTHbIX  30H  Ce- 
BepHoii  IIaiiH(})HKH  //  rnnpocijiepa.  OnacHbie  npoueccbi  h  XBneHHX.  2020.  T.  2.  Bbin.  2.  C.  158-172. 
DOI:  10.34753/HS.2020.2.2.158 
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rHflpOflHHaMHKH  H  TCpMUHCCKOTO  pe>KHMa 
pa3aeaaeMbix  aKBaTopnii  onpeaeaaioT  Taxace  h 
M  O  p  ( | )  O  K.l  H  M  aT  H 1 1 C  C  K  H  C  napaMeTpbl  Co6cTBeHHO 
KOHTaKTHofi  30Hbi.  CaxaaHHCKHe  6epera  yMepeHHo 
xono^HOH  ceBepHOH  aacTH  RnoHCKoro  Mopa  h 
cy6apKTHMCCKoro  OxoTcxoro  Mopa  pacnoaoaceHbi 
apyr  ot  apyra  b  30-140  km,  a  OKeaHCKHe  h  MopcKne 
6epera  KpynHbix  octpobob  b  ocTpoBoayacHbix 
CHCTeMax  paiacaaioT  Bcero  HecKonbKo  KHaoMeTpoB. 
TaKHM  o6pa30M,  BeTpoBOJiHOBbie  noaa  h  hx 
B3aHMOaeHCTBHe  C  BOJIHaMH  3BIOH  B  KOHTaKTHbIX 
30Hax  HMeiOT  BecbMa  caoacHbifi  xapaKTep. 
TeMnepaTypHbiH  peaoiM  noSepeacHil  Taxace  b 
3HaHHTeJIbHOH  CTeneHH  3aBHCHT  OT 

reonpocipaHCTBeHHbix  napaMeTpoB  KOHTaKTHbix 
30H. 

MlMCHMHBOCTb  npHpO.THBIX  yCJIOBHH 
onpcacaHaa  ocoEchhocth  Mop(j)onHToreHe3a 
MOpCKHX  ocpcroii  KOHTaKTHbix  30H  H  CnCIIH(|)HKy  HX 
ocBoeHHa  h  n  p  h  p  o  a  o  n  oa  b  3  o  Banna  npHMeHHTenbHo  k 
30HaJIbH0H  H  TCppHTOpHaJIbHO-npOCTpaHCTBCHHOH 
npHHaflUOKHOCTH. 

O03op  npoSjieMbi 

Eepera  aaabHeBOCTOHHbix  Mopefi  Pocchh  -  ot 
EepHHTOBa,  Oxotckoto  ao  RnoHCKoro,  -  BO^Haa 
pnpKyaaipia  KOTopbix  bxo.tht  b  o6myio 
PHKJioHHHecKyio  HHpKyjianHio  CeBepHOH 

napHtJlHKH,  naXO.THTCH  B  npc.acaax  HeCKOJIbKHX 
( | )  hi  h  k  o  -  r  c  o  r  p  a  (|)  h  c  c  k  h  x  noacoB  ( ap  k  t  h  ii  c  c  k  o  r  o , 
cyOapKTHHecKoro  h  yMepeHHoro).  Kax  OTMeaacT 
r.n.  CKpbmbHHK:  «/laabiiHH  Boctok  pacnoaoaceH  b 
yCTOHHHBO  aKTHBHOH  nCpCXOaHO-KOHTaKTHOH  30He 
flByx  BeaHHaiiHiHX  CTpyKTyp  Scm.th,  b  xoac 
B3aHMO/ieHCTBHa  OKa3blBaromHX  MOIIIHBIC 

CHCTeMotJiopMHpyiomHe  BanaHHa  b  paMKax 
yMepeHHoro,  cyOapKTHaecKoro  h  apKTuaecKoro 
npHpo^HO-KaHMaTHHecKHX  noacoB»  [CKpbmbHHK, 
2018]. 

I  eorpa(|)HHCCKoe  noaoaceHne  /laabiiero 
BocToxa  Ha  boctohhoh  OKpaHHe  EBpa3HH  Ha 
rpaiiHuc  c  Thxhm  OKeaHOM  o 6y ca o b.m h b acT  Haanane 
laccb  MyCCOHHOH  HHpKy.iaHHH,  KOTOpaa 
npocaeacHBaeTca  npHMepHO  ^o  70°  c.ui. 
[H3cpa3CCBCKHH,  1975;  TyncroaoBcn,  I  apuMan, 
KpOXHH,  2008].  npH  3TOM  OCo6eHHOCTH  MyCCOHHOH 
pnpKyjiapHH  onpeaeaaioTca  rn  a  h  m  o  a  c  h  c  t  b  h  e m  Tpex 


OCHOBHbIX  MyCCOHHbIX  oEaaCTCH  [JlHCOrypCKHH, 

neTpHaeB,  1980].  B  y3KoS  noaoce  Baoab  70°  c.ui. 
pa3BHT  noaapHbiS  MyccoH.  Ot  45°  ao  65°  c.ui. 
pacnoaoaceHa  ooaacTb  MyccoHOB  yMepeHHbix 
HinpoT.  OoaacTb  ycTOHHHBbix  cyoTponHHCCKHX 
MyccoHOB  pacnoaaracTca  k  lory  ot  45-h  napaaaean. 
BiaHMoacHCTBHC  cymH  h  OKcana  ocymecTBaaeTca 
B3aHMoaeiicTBHeM  Tpex  xaHMaTHHecKHx  peHTpoB 
acHCTBiia  aiMoc(|)epbi  (cuOupcKoro  h  ceBepo- 
THXooKeaHCKoro  aiiTHUHKaoHOB,  aaeyTCKOH 
aenpeccHH),  a  Taxace  ce30HHbix  peHTpoB  - 
oxoTOMopcKoro  aiiTHUHKaona  h  aMypcKOH 
acnpcccHH.  BananHC  KOHTHHeHTa  npoaBaaeTca 
raaBHbiM  o6pa30M  b  Bnac  ccBcpo-ianaanoro  h 
ceBepHoro  noToxoB  KOHTHHeHTaabHoro  BOiayxa 
(3HMHero  MyccoHa),  cuabno  cnHacaioiiiHX 
OTenaaiomee  aciiCTBue  Thxoto  OKcana  Ha 
no6epeacbe,  a  BananHC  oxeaHa  npoaBaaeTca  ioto- 
BOCTOHHblMH  H  KOKHblMH  nOTOKaMH  MOpCKOTO 
Bo  iayxa  (acTncro  MyccoHa). 

/IpyTHMH  Ba'/KHCHIIIHMH 

MOpfJlOKaHMaTHHeCKHMH  (JiaxTopaMH  Ha  nOOCpC/KBC 
aBaaioTca  inupoTiiaa  h  noroanaa  aH(])(|)cpcnnHanna 
paananHonnoro  npHTOKa  coancinoH  oncprun, 
BaHailHC  KaHMaTHHCCKHX  (|)pOHTOB  (apKTHHCCKHH  H 
(JipoHT  yMepeHHbix  iimpoT),  onpcacaaioniHx 
HHTeHCHBHyiO  1 1 H  Ka  O II H  H  C  C  Ky  I O  aeaTCabHOCTb, 
TponnaecKHe  ipncaoHbi,  peabet})  h 
MoptJiocTpyKTypHbiH  naaH  noOepeacHH. 

CoBpeMeHHbie  30HaabHbie  h  npoBHiniHaabiibic 
aepTbi  pcabc(|)a  Tlaabiicro  BocTOKa  npcaonpcaeaaioT 
CaO/KirO  H  npOTHBOpCHHBO  B3  a  h  m  o  a  c  h  c  t  b  y  io  1 1 1  h  e 
peabe<])oo6pa3yiomHe  Bananna  -  KOHTHHeHTaabHbie 
h  oKeaHHaecKHe.  Biaacacno  Tpn  rpynnbi  cTpaH  c 
pa3HbiM  xoaoM  pa3BHTHa  peabc(|)a  npn 
KOMnaeKCHpOBaHHH  C  paiaHHIIBIMH  B03ayiUHbIMH 
MaeeaMH.  npH  3TOM  OTMcaacTca,  MTO 
Mop<|)OCTpyKTypHbie  acpTia  npoaBaaioTca  raaBHbiM 
o6pa30M  b  oTHocHTeabHoii  MoaoaocTH  pcabe(])a,  a 
m  o  p  (|)  o  c  Kya  b  nTy  p  n  bi  c  -  b  m  o  p  (| )  o  re  h  ct  h  m  c  c  k  o  m 
ooraTCTBC  ooaiiKa  reocncTeM  [HHKoabcxaa, 
CKpbmbHHK,  1976;  CKpbmbHHK,  2008]. 

H3BecTHO,  mto  aoaroTHaa  (Jih3hko- 
reorpafjiHMCCKaM  eexropHOCTb  h  ranpoTHaa 
30HaabHOCTb  aanaiiia(|)iiioH  CTpyKTypbi  EBponbi 
(JiopMHpyioTca  b  inaMHTcabnoH  Mepe  KaK  pe3yabTaT 
HHTeptjiepeHpHH  noToxoB  Tenaa  h  Baarn  c 
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ATJiaHTHHecKoro  h  CeBepHoro  Jle^oBHToro  oKeaHOB 
[AnexceeB,  I  o.iydcB,  2004;  HbaxonoB,  BapnbiTHH, 
PeTeioM,  2017],  B  cnynae  CeBepHoii  nauHiJmxH 

HMeHHO  M  O  p  (])  O  T  C  X  T  0 1 1 H  3  C  C  K  O  C  CTpOeHHe 

KOHTHHeHTaJIbHblX  OKpaHH  H  HCTOpHH  HX  pa3BHTHH  B 
HeoreH-neTBepTHHHoe  upcMa  onpeaenHJiH 

ocoOemrocra  coBpeMeHHoro  KJiHMOMop(})oreHe3a, 
.lo.iroTiiyio  ccKTopnocTb  h  uinpoTHyio  30HanbHOCTb 
Mop<})OJiHToreHe3a  Ha  no6epe>xbe.  C.ic3ycT 
OTMeTHTb  CCBCpO-BOCTOHIiyiO  OpiICHTailHIO 

OCHOBHbIX  MOp(})OCTpyKTypHbIX  3JieMeHTOB, 
onpcuc.iaioniHx  ocHOBHbie  HcpTbi  b  3  an m o  3  c  ii  ct  b  h  a 
cyniH  h  mo  pa,  h  oraocHTenbHyio  o6oco6neHHocTb 
^anbHeBOCTOHHbix  MopeM  ot  Tnxoro  oxeaHa  b 
pe3ynbTaTe  paiBiiraa  Kypunbcxoil  h  AneyTcxoM 

OCTpOBOfly>KHbIX  CHCTeM.  3T0  npHBeJIO  K  TOMy,  3T0 
rpannubi  k 3 h m a  t  h  3  c  c  k  h  x  noacoB  Ha  no6epe>xbe 
3HaHHTeJlbHO  CMCIIICHBI  npOTHB  HaCOBOH  CTpeJIKH 
[ApHHKOB,  1979].  OxOTCKOe  Mope  OTHOCHTC5I,  TBKHM 
o6pa30M,  k  KaTeropHH  cy6apxra3ecxHx  Moped. 
CooTBeTCTBeHHo,  no6epe>Kbe  OxoTcxoro  mo  pa 
HMeeT  HcpTbi  apKTHHCCKHX  H  Cy6apKTH3CCKHX 
OcpcroB.  JleTHHe  r c o m o p c| ) oh o  r  h  3  c  c  k  h  c  npoueccbi 
npOTCKaiOT  n03  B.lIiailHCM  yCJIOBHH 

npc,3iiiccTByioincH  3HMbi.  CeBepoaMepHKaHCKHe 
6epera  ynacTKa  yMepeHHoro  k 3 h m ara3ccxor o  noaca, 
naooopoT,  HcrtBiTBiBaioT  pc.ibccliooopaiyioiucc 
BJiraHHe  c y 6 t p o n h h c ck o r o  noaca,  Tax  xax  b  tcichhc 
Bcero  roaa  OcpcroBofi  Mop(])OJiHToreHe3  naxo3HTca 
no3  BJinaHHCM  TenHbix  tchchhh  oxeaHa. 

AHaJIH3  XapT  M  O  p  (])  O  F  C II  CT  H  3C  G  X  H  X  THnOB 
OeperOB  CeBepHOH  I  IaUH([)HKH  n03BOJlH.il  BblflBHTb 
cnepH(])Hxy  OeperoBoro  Mopij)03HToreHe3a  Mopeil 
cyOapxTiiHccxoH  h  yMepeHHOH  noacnocTii 
[I  laiiHonanbiibiH  anac  Pocchh,  2007]. 

Y  cTaHOBJieHo,  hto  an  a  Mopcti  CeBepHOH 
ElapHfJiHXH  xapaxTepHO  ,iByxMO,ia.ibiioc 

pacnpeic.iciiHC  npoTJDxeHHOcra  OepcroB 

paj.iHHiioro  THna  (pHcynox  1).  ElepBbiH  MaxcHMyM 
OTHOCHTca  x  a  6  p  ai  h  o  m  i  o  -3  c  1 1  y  ,1  a  n  h  o  h  n  b  i  m 

cxaaHCTbiM  OeperaM  (2-oil  THn),  co  jiiaiHTC.ibiiBiM 
BK.ia.iOM  b  npoueccbi  paipyiiicima  <])H3HHecxoro 
BbIBeTpHBaHHa.  BTopoM  nnx  (JiopMHpyioT 
aopaiHoiiiio-aKKyMyiaTHBHBic  6epera  (6-oil  ran). 
CaMbiil  Bbicoxnil  nponciiT  ot  oomcii 


npoTa'/XciinocTH  6eperoBoii  .ihiihh  6epera  stoto 
rana  cocTaBiaioT  Ha  Miioiicxom  Mope  h  iiiawTc.ibiio 
MeHbuiHil,  3a>xe  c  yncTOM  6eperoB  7-ro  h  8-ro  ranoB, 
Ha  Oxotcxom  Mope.  Mincpcctio,  hto  npoTa/XciniocTb 
OeperoB  4-ro  rana  c  OTMepuiHM  a6pa3HOHHbiM 
ycTynoM  b  npoucumoM  othouichkh  Ha  Oxotcxom 
Mope  Bbiuie,  neM  Ha  LEiohcxom  Mope.  no3o6Hoe 
pacnpe.ic.iciiHc  ranoB  6eperoB  napany  co 
CTpyXTypHO-reOHOTHHeCXHMH  oco6cimocTaMH 

CTpoeHna  no6epe>xHil  movxct  6biTb  cBaiano  xax  c 
pa3JiHHHbiMH  cTa.iHaMH  ipc.iocTH  6eperoB,  Tax  H  c 
HHTeHCHBHbiM  pa3pyuieHHeM  6eperoB  yMepeHHo 
xo303Hbix  Mopeil,  xapaKTcpHiyioniHxca 

np030JDXHTe3bHbIM  nepHOHOM  «OTXpbITOTO  MOpa» 
npn  OTpHHaTc.ibiibix  TeMnepaTypax  Botayxa. 

MeTo/jHKa  HccjieaoBaHHH 

Ana.iHi  xapT  m  o  p  ( | )  o  r  c  ii  ct  h  h  c  c  x  h  x  ranoB 
SeperoB  CeBepHoii  I  IauH(])HKH,  b  cocTaB.iciiHH 
xoTopbix  npHHHMan  ynacrae  o,ihh  H3  aBTopoB, 
npoBc.icn  b  r c o h i r ( |> o p m a n h o ii 1 1 o ii  chctcmc  Quantum 
G1S,  XOHTypbl  COOTBeTCTByiOT  TOHHOCTH  HCX03HBIX 

xapT  [IlanHoiia.ibiibiil  araac  Pocchh,  2007].  /fia 
no.iyHcima  .i.ihiibi  6eperoBoil  .ihiihh  xa>x3oro  rana 
Hcno.ibiOBan  HHCTpyMeHT  «71o6aBHTb  aTpnOyTbi 
reoMeTpHH»  c  oniiHcil  «Pac3CT  Ha  3.i.iHncc». 
BbiMHCuciiHa  npoH3BC3Ciibi  Ha  a.i.iHncc  WGS84 

EPSG:7030. 

Ha  MopcxoM  a x xy m y.i aT h  b 1 1 o  m  nepemeilxe 
BeTpoBoil  ocTpoBa  MTypyn  (Kypmibi)  h 
n h p o K.i acT h h c c x o m  nepeiueilxe  ocTpoBa  MyryiiH.iax 
(Aneyrai)  6bmH  npoBcuciibi  xapT  o  m  ct  p  h  3  c  c  k  h  c 
Hccne^OBaHHH.  Pc.ibci))  nepemeilxa  BeTpoBoil 
npc.TCTaB.icii  nocpc.iCTBOM  BH3yanH3auHH  aamibix 
Aster  Global  Digital  Elevation  Model  (GDEMV2)1, 
HBnaioLUHXca;  npo.iyxTOM  Ministry  of  Economy, 
Trade  and  Industry  (MET1)  h  NASA.  Hii(|)opMauHa 
co.icp'/XHTca  b  CHCTeMe  Earth  Explorer 
I  co.iorHiccxoil  c.iy/XObi  CLUA  (United  States 
Geological  Survey).  Koop.iHiiaTiiaa  cncTeMa  .lamibix 
WGS84,  pa3Mep  nnxcena  ~20'30m, 
cpc.iiicKBa.ipaTHiccxaa  oniHOxa  (RMSE)  no 
BbicoTe  -  MeHee  10  m.  /fia  BH3yanH3aii;HH  ypoBHeil 
nocTpoeHbi  xaprai  bmcot  b  TpexMepHoil  npocxnHH  c 
BLI3C3CHHCM  HBeTOM  BbICOTHbIX  ,3Hana30H0B  OT  0  30 


1  URL:  https://lpdaac.usgs.gov/dataset  discovery/aster/aster  products  table/aster  gdem  version  2  validation  (naia  odpamemw 
19.03.2018) 
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120  m  c  niaroM  10  m  h  TeHeBoii  otmhbkoh  pjisl  donee  nup  o  miac  thu  e  e k h x  ot.io>kciihhx  no'umcro 

BbicoKHX  ypoBHeM.  AHanH3  nona  BbicoT  no3BOJiHJi  ueomrcHCTOucua,  rrepeicpbiTbix  npndpeiKHO- 
BbiaeUHTb  HeCKOJlbKO  a6pa3HOHHbIX  H  a6pa3HOHHO-  MOpCKHMH  H  CKJlOHOBbIMM  OMO/KCHHUMH. 
aKKyMyjlHTHBHblX  TeppaCOBbIX  ypOBHCH  B 


11  pOTfl>KGH HOCTb  6eperOBOM  /lklHMH 


123456789  10 


ripoTflweHHocTb  6eperoBOM  /imhmm,  % 


Tun 

Phcvhok  1. 1  IpoTH’/KciniocTb  THnoB  OeperoB  Mopen  CeBepHon  I  Iaun(|)HKH.  (a)  -  npoT»>K'cmiocTb  thiiob 
OeperoB  b  KHJioMeTpax;  (6)-  npcmi/KciniocTb  ranoB  deperoB  b  npoucirrax.  Tnnbi  deperoB:  1  -  c  JieuHHKOBO- 
TeKTOHHHeCKHM  paCHMCHCHHCM  ((|)HOpUOBBIC),  TCKTOHHHCCKH  odyCJIOBJieHHbie,  2  -  adpa3HOHHO- 
jcny.ianHornibrc;  3  -  a6pa3HOHHbie  (BbipoBHeHHbie  h  dyxTOBbie); 

4  -  a6pa3HOHHbie  OTMepimie;  5  -  TepMoa6pa3HOHHbie  h  nettoBbie;  6  -  adpa3nonno-  a  k  k  y  My jisthb  hbi  e 
(BbipoBHeHHbie  h  oyxTOBbie);  7  -  coa/ianiibic  bojihobumh  npoucccaMH,  mi>DKeBbie;  8  -  coiuaniibic 
BOJiHOBbiMH  npoucccaMH,  naryHHbie;  9  -  coanaiinbic  npmiHBHbiMH  h  croHHO-HaroHHbiMH  npoucccaMH; 

1 0  -  co3,ianiibic  ycTbeBbiMH  npoucccaMH  (uenbTOBbie) 

Figure  1.  The  length  of  the  types  of  coasts  of  the  seas  of  the  North  Pacific,  (a)-  The  length  of  the  types  of 
coasts  in  kilometers;  (b)  -  the  length  of  the  types  of  coasts  in  percent.  Types  of  coasts:  1  -  with  glacial- 
tectonic  dissection  (fjord),  tectonically  determined,  2  -  abrasion-denudation;  3  -  abrasion  (aligned  and 
coiled);  4  -  abrasive  dead;  5  -  thermoabrasion  and  ice;  6  -  abrasion-accumulative  (aligned  and  coiled); 

7  -  created  by  wave  processes,  beach;  8  -  created  by  wave  processes,  lagoon;  9  -  created  by  tidal  and 
surging  processes;  10  -  created  by  wellhead  processes  (delta) 
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K  a  p  T  O  M  CT  p  H  H  C  C  K  H  C  HCCJienOBaHHJI 

nepeiueiuca  ocTpoBa  MyrynnnaK  b  cpcac  Aster 
Global  Digital  Elevation  Model  (GDEMV2)  6biJiH 
aonoauciibi  obpaboTKon  namibix  ALOS  World  3D  - 
30  m  (AW3D30)  BcpcHH  2.2  1  ;  Shuttle  Radar 
Topography  Mission  (SRTM)  1  Arc-Second  Global2. 

T  c  o  pann  o  a  o  k  a  u  n  o  i  n  i  bi  c  uabnionciiHH 

npoBO^HJiHCb  reopanapoM  cepun  «OKO-2M» 
(OOO  «JIorHc»)  c  aHTeHHbiM  6jiokom  AB-400 
(nciiTpaubnaM  nacTOTa  aHTeHHbi  400  Ml  u), 
odccncHHBaioniHM  mybnny  nccncnoBaunH  no  5  m  n 
c  aHTeHHbiM  6jiokom  AE-150  (ncnTpanbiraM  nacTOTa 
150  MTu;),  obecneuHBaiomHM  raybHHy 
nc  cacao Banna  no  12  m.  I  IpmuriKa  koiichiibix  tohck 
npo(|)HJieH  naonroncnna  ocyiiiccTBnanacb  npn 
noMouiH  cnyTHHKOBoro  npHeMOHHnHKaTopa.  EIo 
nannbiM  dypcnna  h  niyp(|)OBanna  Bbiacacniibic 
OTpa/Kaiomnc  noBepxHOCTH  CKoppeJiHpoBaHbi  co 
cnoaMH,  ycTaHOBJieHHbiMH  b  CKBaacnnax,  mypcjiax 
huh  KaHaBax,  ,nna  ncpccncTa  no  BceMy  npo(|)nnio 
BpeMeHHoro  pa3pe3a  b  raybnniibih.  I  Ipn  aHajiH3e  h 


HHTepnpeTapHH  aamibix  HcnoJib30BaHbi  nonama  h 
TepMHHbi  rcopanapnoh  cTpaTnrpaiJinn,  rannc  ktik 
pa.napiraa  (|)auna  (Rf)  h  noBepxHOCTH  panapiibix 
OTpaaceHHH,  cmnaniibie  c  ncpBnunoh  CTpyKTypon 
ocaacneHHa  [Neal,  2004;  Mallinson  et.  al.,  2010]. 
HnTcpnpcTanna  rcopanapiibix  namibix  no 
npo(|)foaM  obmeM  n p o t a ac c  i  ii  i  o  ct  b  i  o  okojio  20  km  b 
noJiHOH  Mepe  BKJHonana  reoMopiJionorHHecKHH 
KOHTeHT,  OCHOBaHHblH  Ha  M  O  p  ( | )  0 ,3  H II  a  M  H  H  C  CK  H  X 
nabaioacnnax. 

Pe3yjibTaTbi  h  oScywieHHe 

Oomnc  nepTbi  cncuniJinKn  m o p  i]i  o  a  n  t  o  re  h  c  3  a 
C  MOpCKOH  H  OKeaHCKOH  CTOpOHbl  KOHTaKTHbIX  30H 
(AneyTCKOH  h  KypnabCKOH  ocTpoBHbix  nyr) 
ycTaHOBJieHbi  npn  anaanic  KapT 

MoptJioreHeTHHecKHx  ranoB  beperoB  CeBepHon 
EIauH(])HKH  [HapHOHaiibHbiH  axaac  Pocchh,  2007]. 
I  loayncniibic  aaniibic  OKcnopTnpoBaiibi  h 
obpaboTaHbi  b  aacKTponiibix  Tabannax,  3aTeM 
npencTaBJieHbi  b  rpaiJwiccKOM  bhtc  (pncynoK  2). 


PacyHOK  2.  Pacnpcncacnnc  MopcIiorcncTnnccKnx  ranoB  beperoB  ocTpoBonyacHbix  chctcm  CcBcpnon 
EIauH(])HKH:  1  -  c  a c,n n n k o b o -t  c  kt  o  n  h  h  c  c k n m  pacaaciicuncM  ((])nopnoBbic),  tcktoiihhcckh  obycaoBaciiiibic, 
2  -  abpaiHoniio-nciiynanHoiiiibic;  3  -  abpa3HOHHbie  (BbipoBHeHHbie  h  byxTOBbie);  4  -  abpa3HOHHbie 
OTMepuiHe;  5  -  TepMoabpa3HOHHbie  h  acaoBbic;  6  -  a  b  p  ai  n  o  h  1 1  o  -  a  k  k  y  m  y a  a  t  n  b  i  i  b  i  c  (BbipoBHeHHbie  h 
byxTOBbie);  7  -  co  iaaniibic  BoanoBbiMn  npoucccaMn,  naa'/KCBiae;  8  -  co  iaaniibic  BoanoBbiMn  npoucccaMn, 

aaryniibic 

Figure  2.  Distribution  of  morphogenetic  types  of  coasts  of  the  island-arc  systems  of  the  North  Pacific: 

1  -  with  glacial-tectonic  dissection  (fjord),  tectonically  determined,  2  -  abrasion-denudation;  3  -  abrasive 
(aligned  and  coiled);  4  -  abrasive  dead;  5  -  thermoabrasion  and  ice;  6  -  abrasion-  accumulative  (aligned  and 
coiled);  7  -  created  by  wave  processes,  beach;  8  -  created  by  wave  processes,  lagoon 


1  URL:  https://www.eorc.iaxa.jp/ALOS/en/aw3d30/index.htm  (aaTa  odpameffl-ia  02.02.2020) 

2  URL:  https://doi.org/10.5066/F7PR7TFT  (ztaTa  oOpameHM:  03.02.2020) 
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KaK  h  OKH^anocb,  b  nponcirnioM  otholuchhh 
KaK  AneyTCKHX,  Tax  h  KypnnbCKHX  octpobob 
MopcKHe  6epera  1-ro  h  2-ro  THna  (pncyHOK  2). 
A6pa3HOHHbie  6epera  Ha  AneyTax  rrpcoonauaroT  Ha 
MopcKOH  CTopoHe,  a  Ha  Kypnnax,  naooopoT,  Ha 
OKeaHCKOH.  I  Ipcmi/KcnnocTb  a6pa3Homro- 
aKKyMyjiHTHBHbix  6eperoB  Bbiuie  c  OKeaHCKOH 
CTOpOHbl  OCTpOBOfly>KHbIX  CHCTeM.  I  IpOTfl/KCHHOCTb 
aKKyMyjiHTHBHbix  6eperoB  h  Ha  Kypnnax,  h  Ha 
AneyTax  TaioKe  6onbuie  co  ctopohm  oKeaHa. 
BbmBneHHbie  oco6chhocth  Mop(|)orcncTHHccKHx 
THnoB  mopckhx  h  oKeaHCKHx  6eperoB 
c b HncTcnbCT By iot  o  npco6nanaiomcM  BKnanc  b  sto 
pacnpencnciiHc  hmchho  r  h  u  p  o  u  h  n  a m h h c ck o r o  h 
TepMHHecKoro  peacHMOB  paancuacMBix  aKBaTopHH. 
M  o  p  (|)  o  Kn  h  mbt  h  hoc  k  m  c  napaMeTpbi  co6cTBeHHO 
KOHTaKTHOH  30HbI  (oCTpOBHOH  JiyTVl),  B  OOHHHC  OT 
TaxoBbix  Ha  ocTpoBe  CaxanHH,  Ha  yica3aHHoe 
pacnpencnciiHc  He  bhhhiot.  M  o  p  ( | )  ot  c  kt  o  h  h  h  c  c  k  a  a  h 


CTpyKTypHO-fJjopMapHOHHan  o6yenoBneHHOCTb 
pa3BHTHa  SeperoB  ocTpoBHbix  nyr,  HecoMHeHHo, 
3naHHTcnbHa  h  Tpe6yeT  nanbncHiiicro 
HccneflOBaHHa. 

Ha  npHMepe  ocTpoBa  HTypyn  (KypnnbCKaa 
ocTpoBHan  nyra)  h  ocTpoBa  MyryimnaK  (AneyTCKaa 
ocTpoBHaa  nyra)  ncTaubno  paccMOTpeHbi 
ocoSeHHocTH  coBpeMeHHoro  6eperoBoro 
MOp(})OnHTOreHe3a  KOHTaKTHOH  30HbI  H  30n0B0H 
a  k  k  y  m  y n  a  n  h  h  ,  Tax  Ha3biBaeMoro  SnicKHero 
nepeHoca,  KOTopaa  OTHOCHTca  k  cncun(j>HHHbiM 
6eperoBbiM  penbC(|)oo6pa3yiomnM  npoucccaM, 

CyMMHpyiOmHM  B03,aCHCTBHa  B 

naneoreorpac[)HHecKOM  MacuiTa6e  BpeMeHH. 
IlaHOoncc  noKa3aTenbHbie  paim-nma  b  coBpeMeHHOH 
Mop(J)onHTO/iHHaMHKe  6eperoB  BbiaBneHbi  npn 
aHanH3e  m  o  p  ( |)  o  m  c  t  p  h  n  c  c  k  h  x  napaMeipoB 

Mera<J)ecTOHOB  nnaaca  Ha  ocTpoBe  HTypyn 
(pncyHOK  3). 


;? 


PncyHOK  3.  Ooaopnaa  cxeMa  panona  nepeuieHKa  BeTpoBoM  (octpob  HTypyn)  -  m  op<| )  o  m  c  t  p  h  n  e  c  k  a  a  xapTa 

(Aster  Global  Digital  Elevation  Model  (GDEM  V2) 

Figure  3.  Overview  of  the  area  of  the  isthmus  of  Vetrovoy  -  morphometric  map 
(Aster  Global  Digital  Elevation  Model  (GDEM  V2) 
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PacyHOK  4.  OxoTOMopcKHe  Mera(J>ecTOHbi  (L  =  400-600  m) 
Figure  4.  Sea  of  Okhotsk  megacusps  (L  =  400-600  m) 


OKa3anocb,  mto  Ha  npoTHBonoJioiKHbix 
yuacTKax  ocTpoBa  pa3Mepbi  OKeaHCKHX 
Merat|)ecTOHOB  6oJiee  ueM  b  nea  pa3a  npeBbimaioT 
pa3Mepbi  oxoTOMopcKHX  Mera(J>ecTOHOB  (pHcynoK  4). 

npn  aHanH3e  sojioboto  Mop(})oiiHToreHe3a, 
CBHjannoro  c  bojihoboh  ncpcpaooTKOH 
npeHMymecTBeHHO  n  c  m  3  o  b  o  -  n  h  p  o  kjt  a  ct  h  h  c  c  k  o  r  o 

MaTepHaJia  npH  3KCnJ103HBHbIX  H3BCp/KCHHHX  B 

rojioueHe,  HeonneMcToiteHe,  6bmo  y cTaHOBJieHo ,  hto 
ttioHbi  c  MopcKofi  ctopohm  nepemeiiKa  BeTpoBoM 
ocTpoBa  HTypyn  (J)opMHpoBanHCb  b  pe3ynbTaTe 
pajpynicnHH  BbicoKHX  SeperoBbix  ycTynoB, 
CJiOKeHHbix  n  c  m  3  o  b  o  -  n  h  p  o  k  jt  a  ct  h  h  c  c  k  h  m 

MaTepHanoM  HeornieiicToiteHa,  b  nepHo.it  ycHJieHHa 
pa3MbiBa  npn  noBbimeHHH  ypoBiin  Mopa  okojio 
1 ,5  Tbic.  JieT  Ha3an.  OopMupoBanuc  6ojiee  mojiohmx 

HIOH  OKeaHCKOrO  no6cpC/KbH  B  3HaHHTeJlbHOH 
CTeneHH  cbh'kuio  c  nepepa6oTKon 

nHpoKJiacTHnecKoro  MaTcpuana,  nocTynHBmero  b 
6eperoByio  30Hy  okojio  1000  JieT  Ha3an 

HenOCpeUCTBeHHO  BO  BpCMH  HIBCp'/KCHHH 

[A(})aHacbeB,  2019].  SnauHTCJibnaH  noJia  nenjioBoro 
MaTepnana  b  nHpoicnacTHKe  oSycJiOBHJia  h  oneHb 
ObICTpOC  (])OpMHpOBaHHe  TOJHUH  neJIHTOBbIX 


OTJio>KeHHH  b  Gacccimc  JiaryHHoro  THna  c  OKeaHCKOH 
CTopoHbi  nepemeiiKa  BcTpoBoii  ocTpoBa  HTypyn. 

Mro  KacacTcn  sojiobbix  o6pa30BaHnn  6oJiee 
paHHnx  snox  roJioiteHa,  to,  yuHTbrnaa 
cymecTBOBaHne  b  cpenHeM  rojioueHe  Ha  MecTe 
nepemeiiKa  BcTpoBoii  npoJiHBa,  nx  cJienyeT  ncKaTb  b 
iteHTpajibHon  nacTH  nepemeiiKa  [Afanas’ev  et  al., 
2019].  Ha6jnonaeMbie  3necb  rpnBbi  BbicoTon  no 
50  MeTpoB,  opneHTnpoBaHHbie  b  ioro-3ananHOM 
HanpaBJieHHH,  Bcpmmio,  n  hbthfotch  niOHHbiMH 
MaccHBaMn,  CBaiamibiMH  c  nepnonaMH  BbicoKoro 
CTOHHHH  ypOBHH  MO  pH  H  HHTeHCHBHbIM  pa3MbIBOM 
BbicoKHX  SeperoBbix  ycTynoB,  cJio>Kcinibrx  neM30BO- 
nnpoKJiacTnnecKHM  MaTepnajioM  (pncyHOK  3). 
OnHaKO  He  CJienyeT  HCKJiioHaTb  n  BcpoHTnocTb 
bojihoboh  ncpcpaooTKH  nHpoKJiacTHKH,  nonaBmeii  b 
6eperoByio  30Hy  HenocpencTBemio  b  nepnon 
3KCnJI03HBHbIX  H3Bep>KeHHH  CpeHHeTO  TOJIOIteHa,  Ha 

hto  yKa3bmaioT  b  yji  kbh  OTe  kto  h  hu  e  c  kh  e 

ItHCJIOKaitHH  B  OCHOBaHHH  pa3pe3a  BblCOKOTO 
MopcKoro  6eperoBoro  ycTyna  [Afanas’ev  et  al., 
2019]. 

I  Io6cpe>KbH  OCTpOBHbIX  nyr,  KaK  H3BeCTHO,  C 
3aBHHHoil  pcry.iHpnocTbio  no.iBcpraioTCH 
B03HeHCTBHK)  ItyHaMH  KaK  C  OKeaHCKOH  CTOpOHbl,  TaK 
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H  C  MOpCKOH.  PaCCMaTpHBaa  no6cpC/KL>C  HH3MeHHbIX 
ynaCTKOB  CyillH  OCTpOBOB,  MbI,  KOHCHHO  '/KC, 
o6paTHJ!H  BHHMaHHe  Ha  3TO  HBUCHHC. 

OTJKmeHHa  nepemeHKa  BeTpoBoM  ocTpoBa 
HTypyn  njyncnbi  no  pa3pe3aM  oepcroBoro  ycTyna  c 
MopcKOH  h  OKeaHCKOH  CTopoHbi  h  /iaiiiibiM  pymioro 
dypcnna  b  peHTpanbHOH  nacTH  nepemeHKa.  Bee 
noJiyneHHbie  reonornnecKne  namibic  npHB»3aHbi  k 
cpe^HeMy  ypoBHio  OxoTCKoro  Mopa.  Teopa^apHoe 
o  6cu  e,a  ob  aimc  no3Bonnno  yBaiarb  pe3ynbTaTbi 
pynHoro  OypeHHa  nepememca  BeTpoBon  n 
reoJiornnecKHX  pa3pe30B  c  MopcKon  n  OKeaHCKOH 
CTopoHbi  (pncyHOK  5).  fin  a  nonynemia  BpeMeHHbix 
pa3pe30B  6bin  Hcnonb30BaH  npn6op  I  cotcx  OKO-2 
(aHTeHHa  150  Mru;)  c  MaKCHManbHon  rnydunod 
30HflnpoBaHna  15  m  h  pa3pemaiomeH 

cnocoonocTBio  no  rny6nnc  OKono  35  cm.  J\jik 


KoppeKTHoro  OToopa/Kcnna  pejibe(J)a  Bnonb 
npotjmneH  npoBoxinnacb  t a x c o m  e  t  p  mi  c c  k a a  cncMKa 
C  K  O  M  n  C  H  ca  n  H  c  H  HCTOHHOCTCH  OnpCHCnCIIMa 
paCCTOaHHa  KOJieCOM  KOHTpOnbHbIMH  MeTKaMH  HCpC3 
Ka'/K,Tbic  50  MeTpoB.  I  lononma  necnaHO-raneHHbix 
OTJio>KeHHH,  onpcncnacMbix  hbmh  Kan  Mopcnne 
HaHocbi  npojiHBa,  KOTopbin  cymccTBOBan  b  noanncM 
ronopeHe  (Jiy-9217-1370±70  Kancnnapiibix  neT; 
JIY -9229- 1 7 1 0±  1 40  KanemtapHbix  neT  KaneH^apHbix 
neT,  3aneraeT  Ha  OTMeTKax  0±1  m  OTHOCHTenbHO 
cpeturero  ypoBHa  (pncyHOK  6).  npn  stom,  cornacHO 
namibiM  6ypcima,  nepeKpbiTa  3Ta  Tonma  npHMepHO 
MeTpoBbiM  cnoeM  noKpoBHbix  cyrnHHKOB  h  cynecen, 
B  OCHOBaHHH  KOTOpOH  BCKpbIT  ManOMOHJHblH 
TOp(|)aHHK,  C(J)OpMHpOBaHHbIH  1450-1710 
Kancnnapiibix  neT  (J1Y-9222). 


148°16'B  148°17'B  148°18'B  148°19'B  148°20'B  148°21'B 

PncyHOK  5.  MecTononoacemie  rcopanapiibix  npoiJmneH  (Copernicus  Sentinel  data  2018) 
Figure  5.  Location  of  GPR  profiles  (Copernicus  Sentinel  data  2018) 
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PacyHOK  6.  I  copanapiibie  npotjmnH  001,  002;  reopapapHbie  (jiauHH:  A  -  nepecnaHBaHHe  necHano-rancHnbix 
OTJio>KeHHH  pa3JiHHHoro  cocTaBa  n  p  h  d  p  c  >x  h  o  -  m  o  p  c  x  o  r  o  reHe3Hca;  B  -  neM30Bbie  MaccHBbi; 

C  -  nepacHncncinibic  cxnoHOBbie  h  n p h 6 p c >k h o - m o p c k h c  OTnoixeHHn  c  HeH3BecTHbiM  cocTaBOM 
Figure  6.  Georadar  profiles  001,  002;  georadar  facies:  A  -  interbedded  sand  and  gravel  deposits  of  various 
composition  of  the  coastal-marine  genesis;  B  -  pumice  arrays;  C  -  undivided  slope  and  coastal  marine 

sediments  with  unknown  composition 

B  ycTyne  oiceaHCKoro  6epera  Ha  OTMeTKax  ocTpoBa  khypyn:  oxeaHcxaa  cTopoHa  donee  nonoraa 
+2,2,  npHMepHO  Ha  /iBa  MeTpa  Bbime  nononiBbi  h  HH3xan,  neM  m  ope  Kan. 

necHaHO-raneHHbix  rcopanapimix  cjiaunn  Hecxonbxo  hhoh  THn  acuMMCTpiiH  HMeeT 

ueHTpanbHbix  uacTCH  nepemefixa,  b  ocHOBaHHH  nepemeeK  ocTpoBa  Hynmapax  (AneyTbi).  Kax 

naryHHbix  cepbix  rnHH  BcxpbiT  ManoMOiinmiH  OTMcnauocb  Bbime,  b  k a p t o m ct  p  h  h  c  ck  h  x  penax 

ToptJiaHHK  3Toro  ace  B03pacTa  1300-1440  dbinn  Hcnonb30BaHbi  Tpn  MaccHBa  pannbix: 

KaneHpapHbix  neT  (Jiy-9217).  ToptJiaHHK  uc>kht  npoc|)HUH,  nocTpoeHHbie  no  namibiM  SRTM  h 

HenocpepcTBeHHO  Ha  poKone,  cnoiKeHHOM  xpenKHMH  AW3D30,  n  p  a  kt  h  h  c  c k h  ppeHTHHHbi  h  MoryT  olitb 

miHoueHOBbiMH  BynKaHHTaMH  KaMyncKOH  CBHTbi  Hcnonb30BaHbi  pna  panbHeimiero  aHanH3a 

( N2k.n1 ,),  o6na>KaioiHHMHCii  Ha  ochhc  b  500  MeTpax  k  (pucynoK  7). 

ceBepo-BocTOKy  Ha  OTMeTKax  cpcnncro  ypoBHa  Kax  h  b  cnynae  c  nepemeiixoM  BcTpoBoii 

Mopa.  B  nacToaincc  BpeMa  yBepeHHO  ocTpoBa  HTypyn  Mopcxaa  CTopoHa  nepeuieiixa 
,3H(|)(|)cpennHpoBaib  uynaMiireinibic  ooo>xenna  h  ocTpoBa  Myriina/iax  donee  xpyTaa  h  xopoTxaa.  Ha 

HaHocbi  nponHBa  He  npc/iCTaBuacTCM  boimo/Xhbim.  naimoM  iTanc  HccucnoBamia  Mbi  nonaraeM,  hto 

Onnaxo  onnoinamio  ycTanaBnuBacTca  aBneHHe  aciiMMeTpHa,  bo3mohcho,  CBa3aHa  c  p am h hhoh 

acHMMeTpHH  penbc(|)a  nepenreHxa  BeTpoBoM  HHTeHCHBHOCTbio  npoaBneHHa  uyHaMH  c  MopcxoS  h 

oxeaHcxoii  ctopoh.  CucnycT  oTMeraTb,  hto  uyHaMH, 
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Bbi3BaHHoc  3eMJieTpaceHHeM  1957  ro^a  (Mw  8,6),  c 
6 c p h n r o b o m o p ck o h  cTopoHbi  ocTpoBa  Myrmia/iaK 
aocTHrano  6, 7-9,0  m,  c  THxooKeaHCKon  CTopoHbi  - 
14,9-17,6  m,  a  Ha  ocTpoBe  YHaiiaHiKa  b  180  km  k 
ceBepo-BocTOKy  32±2  m  [Griswold,  Maclnnes, 
Higman  2019]. 

3aKJiioHeHHe 

B  pe3ynbTaTe  onwjipoBKH  h  nocuc/iyiomcro 
aHanH3a  KapT  m o  p  c|)  o  r  c  i  i  ct  h  h  c  ck  h  x  thhob  6eperoB 
RnoHCKoro,  OxoTCKoro  h  EepHHroBa  Moped  6biJio 
Haraa^HO  n  p  o  ,3  c  m  o  i  i  ct  p  h  p  o  b  a  i  i  o  CBoeo6pa3He 
coBpeMeHHoro  coctohhhh  6eperoB  othx  Moped. 
I  lo.iyHcinibic  pacnpcacnciiiHi  thhob  6eperoB  c 


MOpCKOH  H  OKeaHCKOH  CTOpOHbl  OCTpOBO.Ty/KUbIX 
CHCTeM  nocJiyacHJiH  OTnpaBHbiM  momciitom  npn 
aKTyanH3aH;HH  npofineMbi  oco6eHHocTeii  paiBHTiHi 
SeperOB  JIHHCHHblX  KOHTaKTHbIX  30H,  pa  j.TCJTJIIOIIIHX 
MopcKHe  oaccciiiibi,  a  TaK>KC  mo  pa  h  OKeaHbi. 
M O P ( ] ) O M CT p H H C CK H C  HCCTTC.TOBaiUHI  B  KOMUTeKCe  C 
^aHHbiMH  r c on o r o -r c o  m o p c|) oh o  t  h  h  c  c  k o r o  aniLTHia 
nO.TTBCp.THMH  CnCHH(|)HKy  pa3BHTH»  H  COBpeMeHHOH 
^HHaMHKH  MopcKHx  h  oKeaHCKHx  6eperoB 
ocTpoBoay>KHbix  CHCTeM.  I  Ipc/monaracTCTi,  hto 
npononbiiaa  acHMMCTpuH  HH3MeHHbix  nepemeiiKOB 
MOKfly  OKeaHCKHMH  H  MOpCKHMH  6cpCTaMH 
o6ycnoBJieHa  nyiiaMHrcniibiMH  npopeccaMH. 


Phcvhok  7.  AciiMMCTpHH  nepeuieHKa  ocTpoBa  MyrHiianaK: 
a  -  MecTonojio>KeHHe  nepeuieHKa,  6  -  pejibei])  nepeiueiiKa  h  jioKapna  npo(|)ioH, 
b  -  KpaciiaM  jiHHHa  npoc|)ioa  nocTpoeHa  no  nainibiM  Shuttle  Radar  Topography  Mission  (SRTM)  1  Arc- 
Second  Global;  chhhh  jihhhji  npoc|)ioH  nocTpoeHa  no  uamibiM  ALOS  World  3D  -  30  m  (AW3D30) 
Bepcna  2.2;  3eJieHaa  jihhhji  npoi])HJia  -  Aster  Global  Digital  Elevation  Model  (GDEMV2) 
Figure  7.  Asymmetry  of  the  isthmus  of  the  island  of  Chuginadak: 
a  -  isthmus  location,  6  -  isthmus  topography  and  profile  location, 
b  -  red  profile  line  constructed  according  to  Shuttle  Radar  Topography  Mission  (SRTM)  1  Arc-Second 
Global;  the  blue  profile  line  is  built  according  to  ALOS  World  3D  -  30  m  (AW3D30)  Version  2.2; 
green  profile  line  -  Aster  Global  Digital  Elevation  Model  (GDEMV2) 
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AjieKceee  E.A.,  Fojiydee  F.H.  rnoSanbHaa  MOfleJib 
coBpeMeHHbix  JiaH,iina(|)ioB  MHpa  //  I  corpa(|)HH, 
o6mecTBO,  oicpyxcaiomafl  cpe^a.  Tom  2. 
OyHKPHOHHpOBaHHe  H  COBpeMeHHOC  COCTOHHHC 
jianama<J)TOB  /  Otb.  pe^.:  K.EI.  /JbUKOHOB, 
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DKOJIOrHHECKHE  nPOEJTEMbl  H  OI1ACHOCTH  B  rH^POCOEPE 
ECOLOGICAL  PROBLEMS  AND  HAZARDS  IN  THE  HYDROSPHERE 


y/JK  556.114.001.24(282.247.326.2) 

XAPAKTEPHCTHKA  KAHECTBA 
CTOKA PEK  POCCHH, 
TPAHCTPAHHHHBIX  C 
BEJIAPYCBIO,  YKPAHHOH  H 
KA3AXCTAHOM,  H  ETO  CBH3 B  C 
EACCEHHOBBIMH 
TEOCHCTEMAMH 

3.A.  PyximmcBa,  H.H.  EoSpoBHipcaa 

OedepcuibHoe  eocydapcmeenHoe  6rodotcemnoe 
ynpeotcdenue  «FocydapcmeenHbiu  zudpojiozimecKuii 
uHcmumym»,  2.  CanKm-Hemep6yp2,  P occur 
bobrovi@ggi.nw.ru 

AHHOTaUHfl.  B  CBH3H  C  HCn0JIb30BaHHeM 
npiipo/uibix  pecypcoB  b  Tpaiicrpanmiiibix  30Hax 
Pocchh  ocoboe  anauciiHc  b  coBpcMcniibix  ycjioBHHx 
HMeiOT  r  C  O  3  K  O  JTOrHUCCKHC  npobaCMBI.  IfcUblO 
aaiHIOH  paOOTBI  flBHJIOCb  H3yHeHHe  B3aHMOCBH3H 
aoneii  oobcmob  pcnnoro  ctokb  bo/ibi,  hmcioiiihx 
CBepXHOpMaTHBHbie  KOHUCHTpaHHH  3arpH3HH[OIHHX 
BemeCTB,  C  ( I )  y  II K  n  H  O II H  p  O  B  a  II H  C  M  pCrHOIiaUBIIBIX 
bacccHiioBBix  reocucTeM.  Hjx  stoh  perm  6mjih 
ncnoab30BaiiBi  ,tbc  xapaKTcpncTHKH  KanccTBa 
CTOKa,  paspaboTaiiiiBic  b  cpcacpaubiioM 
rocyaapcTBcimoM  6io,T/Kctiiom  ynpc/KaciiHH 
«r ocyaapcTBcmiBiH  rinponormiccKim  HHCTHTyT» 
(0>rby  «rra»).  I  lepBaa  xapaKTcpHCTHKa  -  sto 
OTHOCHTeJIbHbie  OObCMBI  CTOKa  (V3ar%), 
aarpaaiicinibic  cnwiHmibiMH  KOMnoHeHTaMH. 
Bropaa  npc.acTaBaciia  nacTHHiiBiMH  oobciviaMH 
CTOKa,  pa3J!HHaiOmHMHCa  COBOKynilOCTBIO 
3arpa3iunoiiiHX  BemecTB,  ouciiciiiilimh  no  KJiaccaM 
n  pa3paaaM  b  cootbctctbhh  c  52.24. 643-20021. 
PacneTbi  npoBeaeHbi  c  noMoipbio 
aBTOMaTH3npoBaHHoro  nporpaMMHoro  KOMiuieKca, 
pa3pa6oTaHHoro  b  44  BY  «rrM»,  no  namibiM 
poKHMHbix  nabaioaciiHH  ynpaBJieHHH 

map  o  m  ct  c  o  pojiornuec  k  o  h  cjiy>K6bi  ana 
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THE  QUALITY  CHARACTERISTIC 
OF  THE  RUSSIA  RIVERS  RUNOFF, 
TRANSBOUNDARY  WITH 
BELARUS,  UKRAINE, 
KAZAKHSTAN  AND  ITS 
RELATIONSHIP  WITH  BASIN 
GEOSYSTEMS 

El'vira  A.  Rumyantseva, 

Nelly  N.  Bobrovitskaya 
Federal  State  Budgetary  Institution  “State 
Hydrological  Institute  ”,  St.  Petersburg,  Russia 
bobrovi@ggi.nw.ru 

Abstract.  The  aim  of  this  work  was  to  study  the 
relationship  between  the  parts  of  river  water  flow 
volumes  that  have  excess  pollutant  concentrations 
and  the  functioning  of  regional  basin  geosystems. 
For  this  purpose,  two  flow  quality  characteristics 
were  used.  The  first  characteristic  is  the  relative 
volumes  of  runoff  (Vpoii%)  contaminated  with  single 
components.  The  second  one  is  represented  by  partial 
volumes  of  runoff,  differing  in  the  totality  of 
pollutants,  estimated  by  classes  and  categories  in 
accordance  with  Guidance  Document  52.24.643- 
2002 '.  The  calculations  were  carried  out  using  an 
automated  software  package  developed  at  the  FSB1 
«SEII»  according  to  regime  observations  of  the 
Elydrometeorological  Service  of  Roshydromet  for 
eighteen  transboundary  rivers  over  the  entire 
observation  period  of  1993-2013.  To  solve  assigned 
problem  factor  analysis  was  applied.  The  two  main 
factors,  the  content  of  which  is  expressed  through 
fluctuations  of  Vpon%  for  twelve  different  individual 
hydro-chemical  components,  unite  the  rivers  by  their 
belonging  to  the  corresponding  water  system  or 
basin,  that  is,  of  the  basin  geosystem.  Application  of 
the  second  runoff  characteristic  made  it  possible  to 
assess  the  pollution  of  river  runoff  in  these 


'P7(  52.24.643-2002.  MeTOfl  KOMruietccHOH  oijchkh  CTeneHH  3arpa3HeHHOCTH  noBepxHOCTHbix  boa  no  rnapoxHMHnecKHM  noKa3aTe- 
jiaM.  CII6.:  rnapoMeTeoH3flaT,  2002.  48  c. 


PyMHHueea  3.A.,  Eo6poeui\KaH  H.H.  XapaKT cpncTHKa  KanecTBa  CTOKa  peK  Pocchh,  rpaiicrpauHniiux  c 
Eenapycbio,  YKpaHHOH  h  Ka3axcTaHOM,  h  ero  CBSTib  c  oacceniiOBUMH  reocHCTeMaMH  //  T H/ipoccjicpa. 
OnacHbie  npoueccbi  h  aBnerow.  2020.  T.  2.  Bun.  2.  C.  173-195.  DOl:  10.34753/HS.2020.2.2. 173 


173 


2020 


Vol.2,  Iss.2 


HYDROSPHERE.  HAZARD  PROCESSES  AND  PHENOMENA 


BoccMiia.miaTH  Tpaiicrpaiimnibix  peK.  06e 
xapaKTepHCTHKH  6mjih  ycpcanciibi  3a  Beet  nepnoa 
iiadnioaciiHH  1993-2013  rr.  frnn  pciiiciina 

nocTaBJieHHOH  3aaatH  rrpHMeHeH  (JiaKTopHbiH 
aHanH3.  noKa3aHO,  hto  aria  raaBHbix  (JjaKTopa, 
CO.aCp/KailHC  KOTOpbIX  Bbipa'/KCHO  HCpC3 
(jjnyKTyapHH  Vw%  flJia  aBcnaaiiaTH  pa3Hbix 
e^HHHHHblX  F  H  3  P  0  X  H  M  HHCCKHX  KOMIIOHeHTOB, 
oobcamunoT  peKH  no  nx  n p h i  iaaac  >k i i 0 ct h  k 
cooTBeTCTByiomeH  Bo-inon  cncTeMe  huh  OacccHiiy, 
TO  eCTb  CBH3aHbI  C  ( |)  y  II K  n  H  0 II H  p  0  B  a  H  H  C  M 
6aCCCHHOBOH  reOCHCTeMbl.  npHMCHeHHC  BTOpoil 
xapaKTepHCTHKH  CTOKa  n03B0JIH.no  OnCHHTb 
larpaniciiiiocTb  ctokb  peK  b  sthx  reocncTeMax. 
nOKa3aHO,  HTO  B  OCHOBHOM  BCe  peKH,  CTOK  KOTOpbIX 
OTHOCHTca  k  aarpanicinioiviy,  to  ecTb  BTopoMy  h 
TpeTbeMy  Knaccy  pajpnaa  «a»,  tckvt  H3  Pocchh  b 
coccniiHc  rocynapcTBa.  Bee  peKH,  Tpaiicrpaiimiiibic 
C  YKpaHHOH  H  Ka3aXCTaHOM,  CTOK  KOTOpbIX  oTHeceH 
k  HCTBcpTOMy  Knaccy  paipanoB  «a»,  «6»  h  «b», 
HecyT  cboh  6onee  rpa  nibic  Boabi  H3  conpeacabiibix 
rocyaapcTB  b  Pocchio. 

KjiiOHeBbie  CJioea:  xapaKTepHCTHKH  KanecTBa 
CTOKa;  aBTOMaTH3HpOBaHHbIH  npOrpaMMHblH 
KOMnneKc;  pe>KHMHbie  iiadaioaciiHa; 

TpaHcrpaHHHHbie  nyHKTbi  iiadaioaciinii;  (|)aK  ropiibin 
aHanH3;  oacccHiioBbic  reocHCTeMbi;  onciiKa 
3arpa3HeHHOCTH  CTOKa  peK 

BBeaemie 

Oco6oe  JiianeiiHC  b  coBpeMeHHbix  ycnoBiiax 
HMeiOT  r  c  0  3  k  0  n  0  r  m  a  c  c  k  h  c  npoOneMbi 

Hcnonb30BaHHa  TpancrpaiiHmibix  peK  b  cbmih  c 
HHTeHCHBHbiM  pa3BHTHeM  MOKaynapoaiiBix,  npC/K3C 
Bcero,  3KOHOMHnecKHx  cBa3eii,  h  o6uihx  3Konoro- 
3KOHOMHnecKHX  h  3KOJioro-couHajibHbix  npoOncM 
3KcnnyaTaiiHH  npnpoanbix  pecypcoB. 

EacceiiHOBbie  reocHCTeMbi  patacaciibi 
rpaHHLieH  MC>Kay  conpcaenbiibiMH  rocyaapcTBaMH,  b 
TO  BpCMM  KaK  3TO  OObCKTBI  BbICOKOH  CTeneHH 
penocTHocTH,  h  npcncTaBnaioT  co6oh  coBOKynHocTb 
npnpoanbix  pecypcoB.  Boanwc  oobcktbi  hb.ihiotcm 
KOHenHbiMH  3BCHBHMH  aarptraiciiHa  b  KpyroBopoTe 
BemecTBa  h  meprHH  b  npeacaax  oacccniioBBix 
reocHCTeM. 


geosystems.  It  was  revealed  that  basically  all  the 
rivers  whose  runoff  belongs  to  the  polluted,  that  is, 
the  second  and  third  class  of  category  “a”,  flow  from 
Russia  to  neighboring  states.  All  rivers  trans¬ 
boundary  with  Ukraine  and  Kazakhstan,  the  flow  of 
which  is  assigned  to  the  fourth  class  of  categories 
“a”,  “b”  and  “c”,  carry  their  more  dirty  waters  from 
neighboring  states  to  Russia. 


Keywords:  runoff  quality  characteristics; 

automated  software  package;  regime  observations; 
transboundary  posts  of  observation;  factor  analysis; 
basin  geo-systems;  assessment  of  river  runoff 
pollution 

B  0  n  0  n  0  t  p  c  6u  c  11  h  c  Ha  xoiahctbchiio- 

OBITOBBIC  H  np0H3B03CTBCHHbIC  Iiy>K3BI  H  OCObeHHO 
aoobma  h  ncpcpaooTKa  none3Hbix  HCKonaeMbix, 
3aperynHpoBaHHOCTb  peK  mmo3aMH  h  nnoraHaMH 
T3C  cymecTBeHHO  y b cn h h m  b a  1  ot  aHTponoreHHyio 
Harpy3Ky  Ha  bck>  oacccniioByio  CHCTeMy  h  b  HTore 
Ha  BOflHblH  CTOK  peK. 

OopMHpOBaHHe  BC3HHHII  OObCMOB  pCHHOTO 
CTOKa  B03bl,  HMCIOIIIHX  CBepXHOpMaTHBHbie 
KOHLieHTpaUHH  0T3C3bIIBIX  3arpa3II3IOIIIHX  BCIIICCTB 
B  3THX  TeOCHCTeMaX,  3033310  3aBHCeTb  KaK  OT 
npHpo3iibix  ycnoBHH,  TaK  h  ot  hx  xo3HHCTBCiinoro 
ocBoeHHa  h,  n  0  -  b  h  3  h  m  0  m  y ,  mo>kct  cnyacHTb 
MapKepoM  hx  ocobeHHocTeH. 


Rumyantseva  E.A.,  Bobrovitskaya  N.N.  The  quality  characteristic  of  the  Russia  rivers  runoff,  transboundary 
with  Belarus,  Ukraine,  Kazakhstan  and  its  relationship  with  basin  geosystems.  Hydrosphere.  Hazard  processes 
and  phenomena ,  2020,  vol.  2,  iss.  2,  pp.  173-195.  (In  Russian;  abstract  in  English). 
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3aaa*ni  ii  MeTO/iw 

3aaaacH  aaiiiion  paSoTbi  hbhjiocij  HayaciiMC 
B3aHMOCB5I3H  oSbeMOB  peHHOrO  CTOKa  BO^bl, 
HMeiOmHX  CBepXHOpMaTHBHbie  KOHUCHTpaHHH 
3arpa3H5iiomHX  bcliicctb,  c  coctohhhgm 
perHOHanbHbix  SacceimoBbix  reocncTeM,  c  ucabio 
noKa3aTb  iico6xoanMocTb  hx  KOMnneKCHoro 
H3yneHHa. 

pciiiciiHa  nocTaBJieHHoS  3aaanH  6biJiH 
HcnoJib30BaHbi  ocHOBHbie  noao'/K'CHHa 

pcKOMCinanHH1 2  no  npnMeHeHmo  inrrerpaaBiiBix 
noKa3aTenen,  xapaKTcpHiyioninx  iratciiciimi 

3arpa3HeHH0CTH  Boanoro  CTOKa,  pa3pa6oTaHHbie  b 
OcacpaabiioM  rocyaapcTBcimoM  oio.T/Kcthom 

ya  p  c  aca  ci  i  h  n  «T  ocyaapcTBcmibiH  map  on  o  r  m  c  c  k  h  h 
HHCTHTyT»  (aanee  -  44  BY  «rrM»)  [KapaymeB, 
CKaKanbCKHH,  1973;  KapaymeB,  CKaKaabCKHH, 
1979;  CKaKanbCKHH  1980;  Mcto/ihhcckhc  ochobbi, 
1987], 

OCHOBHOH  XapaKTepHCTHKOH  pCHHOrO  CTOKa 
BOabI  B  3TOH  MCT0.4HKC  MB.IHCTCM  OTHOCHTCJIbHblH 
o6beM  CTOKa,  jarpamciiiibiH  canimmibiM 
KOMnOHeHTOM  (V3ar%).  Oh  Bbipa'/KaCTCH 
OTHomeHHeM  oobcxia  CTOKa  larpamcnnoH  Boabi 
(V3ar),  nepeHeceHHOH  aepci  3aaaHHbiH  ctbop  3a  roa, 
ko  BceMy  roaoBOMy  CTOKy  peKH  Vroa. 

HoBaa  MeToanKa  [PyMmmcBa,  boopoBHHKaa, 
Hjibhh,  2014]  no3BOJiaeT  pa3aenHTb  o6beM  pemioro 
CTOKa  Ha  nacTHHHbie  oobcmbi,  paianiaioiiinccH 
coBOKynHocTbio  larpaaimoiiiHx  bciiicctb,  h  ohchhtb 
larpamciinocTB  bo.tbi  b  sthx  o  6  b  cm  ax  b 
cooTBeTCTBHH  c  PH  52.24.643 -2002 2 .  Ochobhbimh 
xapaKTepncTHKaMH  pemioro  ctokb  bombi  b  stoh 
MeToaHKe  HBJiaioTca  MacTnmiBic  oobcmbi  ctokb, 
larpamcmiBic  coBOKynHOCTbK)  jarpmiimoniHX 
BCIIICCTB  ( V 3ar%)  pa3Hbix  KJiaCCOB  larpamcmiocTH. 

B  orby  «l  I  M»  C03aaH 

aBTOMaTH3HpoBaHHbiil  nporpaMMHbiil  KOMnJieKC 
«Ou;eHKa  noKaiaTcacil  aarpmnciinoro  h  hhctoto 
CTOKa»  (aanee  -  AEIK),  c  noMOiiiBio  KOToporo 
B03MO)KHbI  paCHCTBI  3THX  XapaKTepHCTHK  CTOKa 


nyTeM  cobmccthoh  o6pa6oTKH  oombiiihx  oobcmob 
raaponoraHecKOH  h  r  h  a  p  o  x  h  m  im  e  c  k  o  h 

CTaHaapTHOH  (pOKHMHOH)  HII(])OpMaiIHH 

[PyMaimeBa,  EoSpoBHipcaa,  2012;  PyMHimcBa, 
boSpoBHiiKaa,  llaBHii,  2014;  PyMHimcBa, 
bo6poBHiiKaa,  CyxoHoroBa,  2020]. 

PacacTBi  a™  Ka'/Kaoil  aoan  oobcmob 
aarpmnciinoro  ctokb  ocyiiiecTBaaioTCM  He  tombko 
no  H3MepeHHbiM,  ho  h  no  h i it e p n o a h p o b a m  i b i m 
jiiaaciiHMM  KoimeiiTpanHH  jarpmnmoinnx 
KOMnoHeHTOB.  XapaKTepncTHKa  CTOKa  BoaBi  3a  roa  h 
3a  Becb  nepnoa  npoH3BoanTca  c  yneTOM  BKnaaa 

HaCTHHHbIX  OObCMOB  pajMHHIIOH 

n p 0 a 0 a jk ht  ea  b  i  i 0 c t h  h  KanccTBa. 

71a a  nayaciiHa  B3aHMOCBa3H  3arpa3HeHHOCTH 
pemioro  CTOKa  c  6acceHHOBbiMH  reocncTeMaMH 
6blth  HcnoHB30BaiiBi  o6e  x  ap  a  ktc  p  h  ct  h  k  h  , 
ycpeaHeHHbie  3a  Becb  nepnoa  HaSmoaemm 
1993-2013  rr. 

B  KaaeciBc  HHCTpyMeHTa  aaa  pemeHHa 
3aaanH  npHMeHeH  (JiaKTopHbiH  anaani,  TaK  KaK 
(})aKTopbi  oobCHiniaioT  b  oany  rpynny  nepeMeHHbie, 
KOTopbie  MoryT  6biTb  npaMO,  nan  kocbchho  CBa3aHbi 
c  HeKOTopbiM  onpeacacmiBiM  hctohhhkom  nan 
npopeccoM.  [H6epaa,  1980], 

OSteKTU 

B  TaSamie  1  npHBeaeH  cnncoK  peK  h 
TpaHcrpaHHHHbix  map  0  a  0  ranee  k  h  x  h 

raapoxHMHnecKHX  nocTOB,  no  aaHHbiM  na6aioaciiHH 
Ha  KOTOpbIX  npOH3BOHHHHCB  paCHCTBI 
xapaKTepncTHK  CTOKa  c  noMombio  AEIK. 

B  ocHOBy  pacneTOB  noao>KeHbi 
map  0  a  0  ranee  k  h  c  h  r  h  a  p  0  x  h  m  im  e  ck  h  e  aaHHbie 
1993-2013  rr.,  noayaeiniBic  b  peayabTaTC 
pc/KHMiibix  naoaioaciiHH  ynpaBaeima 

map 0 m ct c 0 p oa 0 ranee k 0 h  cayacSbi  lleHTpanbHbix 
Llcpii03CMiibix  OoaacTCH,  a  larnce  CeBepo- 
3anaaHoro,  lleiiTpaaiaioro,  CeBepo-KaBKa3CKoro, 
I  IpHBoa>KCKoro,  ypaarcKoro  h  06b  MpTbimcKoro 
ynpaBaeiiHH  map 0 m ct c 0 p oa 0 rune  ck 0 il  cayacSbi. 


1  PeKOMeHaaqiiH  no  npiiMeHemiio  HHTerpanbHbix  noKa3aTeaen  ana  ohchkh  KanecTBa  Boati  h  3arp»3HeHHOCTH  peK  h  BoaoeMOB. 
JI.:  mi,  1977.  72  c. 

2P71  52.24.643-2002.  MeToa  KOMnaeKCHoil  ohchkh  CTeneHH  3arpa3HeHHOCTH  noBepxHOCTHbix  Boa  no  rnapoxnMnaecKHM  noKa3aTe- 
aaM.  CP16.:  rnapoMeTeon3aaT,  2002.  48  c. 
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Ta6jinna  1.  jfcHCTByioniHC  r  h  n  p  ojt  o  r  h  n  c  ck  n  c  h  r  h  a  p o x h m h h c ck h c  Tpaiicrpaiiminbic  nocTbi  PoernnpoMCTa 
Ha  peKax  Pocchh,  TpaHcrpaHHHHbix  c  Bcuapycbio,  Y KpamioH  h  Ka3axcTaHOM 

Table  1.  Existing  hydrological  and  hydrochemical  transboundary  posts  of  Roshydromet  on  the  rivers  of 
Russia,  transboundary  with  Belarus,  Ukraine  and  Kazakhstan 


TpaHcrpaHHUHan 

peica 

IlyHKT 

ruflpojioruMecKoro 

nocTa 

Koa 

ruApojioruHecKoro 

nocTa 

IlyHKT 

THApOXHMHHeCKOrO 

nocTa 

IIorpaHHHHoe 

rocyAapcTBO 

3anannaM  ThsHiia 

r.  BeJiH* 

73110 

r.  BeniDK 

Eenapycb 

Tbicnp 

r.  CMOJieHCK 

79011 

r.  CMoneHCK 

Co>K 

A.  YcKOCbl 

79244 

n.r.T.  X HCJiaBHHH 

HnyTB 

c.  Ymepnbe 

79324 

A.  /)o6poAeeBKa 

)decHa 

T.  EpHHCK 

80118 

n.  Ecu an Eepe3Ka 

YKpamia 

CynocTB 

r.  norap 

80172 

r.  norap 

CehM 

T.  PbIJIbCK 

80204 

p.n.  TeTKHHO 

Ockoji 

CJI.  HHHOBKa 

78393 

n.r.T.  BoJiOKOHOBKa 

BopcKJia 

C.  K03HHKa 

80442 

C.  K03HHKa 

ncen 

r.  OdoHHb 

80405 

r.  OSoaHb 

CeBepcKHH  /)oHeu 

c.  KpyacHJioBica 

78326 

x.  nonoBKa 

Muyc 

c.  KyddbimcBO 

83061 

c.  KynSbiiueBO 

ManbiM  Y3eHb 

c.  Manbiii  Y3eHb 

19008 

c.  Majibiii  Y3eHb 

Ka3axcTaH 

EoJibinoii  Y3eHb 

r.  HoBoy3eHCK 

19016 

r.  HoBoy3eHCK 

Hnex 

n.  Becejibin 

19197 

n.  BecejibiS 

TodoJi 

c.  3BepHHoronoBCKoe 

12010 

c.  3BepHHorojioBCKoe 

YM 

c.  YcTb-YHCKoe 

12631 

c.  YcTb-YHCKoe 

HpTbim 

c.  TaTapxa 

11634 

c.  TaTapna 

1  1  1 

III  lit 

■  III 

III 

1. 

L 

1.. 

1.. 

L. 

1. 

/////////  ♦  V////// 

■  Ma  KC  ■  Cp  MHH 


PhCVHOK  1.  CpCAHCrOAOBblC,  M aK C H M ajIbH BI C  H  MHHHManbHbie  OObCMBI  peHHOrO  CTOKa  BOJIbl 

h c cuc.ao b ai n i bi x  pcx  (kmYtoa,  ocb  OY),  ycpc,miciiiiBic  3a  ncpuou  1993-2013  rr. 

Figure  1.  Average  annual,  maximum  and  minimum  volumes  of  river  water  flow  of  the  rivers  studied 
(km3/year,  the  OY  axis),  averaged  over  the  period  1993-2013 
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CpaBHemie  peK  no  o6beMaM  ro/joBoro 
CTOKa  Boabi  Ha  TpaHcrpaHHHHbix  nocTax, 
ycpe/jHeHHbiM  3a  nepnoa  c  1993  no  2013  rr. 

cpaBncnna  niynacMbix  peK  no 
KOJinnecTBeHHbiM  xapaKTepncTHKaM  Boanoro  CTOKa 
Ha  pncyHKe  1  noKaianbi  nx  MHHHManbHbie, 
MaKCHManbHbie  n  cpcannc  oobcmbi  roaoBoro  CTOKa 
BOflbi,  ycpeflHeHHbie  3a  nepnoa  1993-2013  rr.  Ha 
TpaHcrpaHHHHbix  nocTax  naonioacnnn. 

Cpeanne  3a  nepnoa  c  1993  no  2013  rr. 

OObCMBI  CTOKa  B  peKaX  BapbHpyiOT  B  HIHpOKOM 

anana30He:  ot  0,11  KM3/roa  (p.  Ilcea)  ao 
24,7  KM3/rofl  (p.  MpTbiui).  BTopoe  mccto  no  oobcmv 
CTOKa  3aHHMaeT  peKa  Tlnenp  -  15  KxrVroa.  B  peKax 
3anaflHaa  TIbhiki,  CcBepcKHH  iloncn,  Mnyrb  h  Tlccna 
CpC.THHH  MHOrOJieTHHH  o6beM  pCHHOrO  CTOKa 
naxonHTCM  b  npcacaax  ot  2,6  no  4,8  km3  b  roa  (peKH 
paH>KHpoBaHbi  b  nopa/iKe  yMcnbinennH  oobcxia 
CTOKa). 

PeKH  C'CHM  H  T060JI  HMeiOT  6jIH3KHe  CpCHIIHC 
MHoroneTHHe  oobcmbi  CTOKa  b  npcacaax  1,4  h 
1 ,66  KM'/roa. 

K  peKaM,  HMCIOIIIHM  CpCHHHC  MHOrOHCTHHC 
oobcmbi  CTOKa  bo,tbi  MeHee  1  KivrVron,  othochtch 
HneK,  Yh,  Coac,  Ockoji,  CyaocTb,  bonbuioM  Y3eHb, 
Muyc,  Majibifi  Y3eHb,  Bopcicia  h  Ilcea.  Ohh 
ncpcHHcncHbi  Taxace  b  nopaaKC  yMciibincnHa  o6beMa 
CTOKa  ot  0,71  no  0,11  KM’/roa.  CncayeT  otmcthtb, 
hto  peKa  Tlncnp  HMeeT  caMyio  inainTcabnyio  b 
nayaacMOM  paay  peK  aMnamyay  Mc>Kny 
MaKCHMaJlbHblM  H  MHHHMaJIbHblM  WaHCIIHGM 
oSbeMOB  CTOKa. 

XapaKTepncTHKa  peK  Ha 

TpaHcrpaHHHHbix  nocTax  no  OTHOCHTejibHbiM 
oObeMaM  CTOKa,  3arpn3HeHHoro 

e/JHHHHHblMH  XHMHieCKHMH  KOMnOHeHTaMH 

B  TaSnnpe  2  npcncaaBncnbi  ycpcancnnbic  3a 
Becb  nepnoa  Ha6aioaeHHH  1993-2013  rr. 

OTHOCHTeJIbHbie  OOBCMBI  CTOKa  peK  ( V  3ar%), 
aarpmncnnoro  cannnnnBiMH  xhmhhcckhmk 
KOMnOHeHTaMH,  Ha  TpaHcrpaHHHHbix 

rHHpoxHMHnecKHX  nyHKTax  na6nioncnHH. 

^anee  ana  ynoocTBa  H3Jio>KeHHa  MaTepnaaa 
HOJia  o6beMa  CTOKa,  aarpmncnnoro  cannHinBiM 


xHMHnecKHM  KOMnoHeHTOM,  ycnoBHo  6yaeT 
Ha3biBaTbca: 

•  3HaHHTejibHoii  -  6ojiee  70%; 

•  b  cpeflHHX  npcacaax  -  b  ananaionc  30-70%; 

•  HH>Ke  cpcnnnx  npcacaoii  -  b  nnanaaonc  10-30%; 

•  hh3koh  -  b  HHana30He  1-1 0%; 

•  He3HanHTenbHOH  -  MeHee  1%. 

KaK  cacaycT  H3  Ta6nHH;bi  2,  b 
npeo6nanaionieM  6oabuiHHCTBe  peK  3HanHTenbHaa 
aona  o6beMa  ctokb  aarpmncna  0 p r a n h  1 1 e c k h m h 
BerpecTBaMH  no  XI1K,  Jia6HJibHbiMH  0 p r a n h  1 1 c ck h m h 
BerpecTBaMH  no  EIIK5,  Fe06in  M  Cu2+.  B  MeHbuieM 
KOJiHnecTBe  peK  oHa  6bma  b  cpcnnnx  npcacaax,  b 
eHHHHHHbix  cnynaax  HHace  cpcanux.  B  canon  peKe 
V 3ar%  a aa  Cu2+6bm  ncwainTcacn  h  b  canon  coBceM 
OTCyTCTBOBaJl. 

/loan  o6beMa  ctokb,  3arpa3HeHHoro 
a30TCOHep>KaHlHMH  6HOreHHbIMH  KOMnOHeHTaMH,  B 
SonbuiHHCTBe  peK  HaxoflHTca  b  cpcnnnx  h  hh>kc 
cpeHHHx  npeacaoB.  ToabKo  b  ncTinpcx  peKax  o6beM 
CTOKa,  3arpa3HeHHoro  NO2',  anaanTcncn.  V%, 
3arpa3HeHHbiS  PMHH,  b  ooaBinnncTBC  peK, 
TpaHcrpaHHHHbix  c  YKpaHHoil,  hh>kc  cpcnnnx 
npcacnori,  a  b  peKax  Ha  rpannuc  c  Eeaapycbio  h 
Ka3axcTaHOM  hh3khh,  nc3naiHTcabnbiH  jih6o 
coBceM  oTcyTCTByeT. 

H3  CnCHH(|)HHCCKHX  3arpM3HaiOIHHX  BCIUCCTB 

aoaa  o6beMa  CTOKa,  3arpa3Hemiaa  tojibko 
He())TenpoHyKTaMH,  nocTnracT  inaHHTcabnbix 
BeaHHHH  b  HCTbipcx  peKax,  a  b  ocTanbHbix  caynaax 
HaXOflHTCa  B  OCHOBHOM  B  CpCHHHX  H  HHIKe  CpCHHHX 
npeacaoB.  B  Tpex  pexax  3arpa3HeHHe 
He())TenpoHyKTaMH  nonnocTbio  OTcyTCTByeT. 
OTHocHTenbHbiH  o6beM  ctokb,  3arpa3HeHHbifi 
(J)eHoiiaMH,  naxoHHTCM  b  cpeniinx  h  hh>kc  cpcniinx 
npcncnoB  h  OTcyTCTByeT  b  ncTbipcx  peKax. 

Oobcm  CTOKa,  3arpa3HeHHoro  CIIAB,  hh3khh 
hjih  He3HaHHTeJibHbiH,  HeT  3arpa3HeHHa  CTOKa 
CIIAB  b  BocbMH  peKax. 

3naHHTcnbHbic  bchhhhhbi  V3ar%  flna 
SO42  o  i  mchchbi  b  HCTbipex  peKax,  nna  Mg2+  -  b  hbvx. 
IIohth  bo  Bcex  peKax  Ha  rpannuc  c  YKpaHHOH  h 
Eeaapycbio  3arpa3Hemie  othmh  HOHaMH  an  60 
OTcyTCTByeT  an  60  aBnaeTca  hh3khm  h 
He3HaHHTenbHbiM.  B  peKax  Ha  rpannuc  c 
Ka3axcTaHOM  V3ar%  aaa  Mg2+  h  SO42  b  ochobhom 
HaxoanTca  HHace  cpeanero  ypoBHa. 
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TaQjinna  2.  OTHocHTenbHbie  oobCMu  ctokb  peK,  larpjnncnHbic  e/tHHHHHbiMH  xhmhhcckhmh  KOMnoHeHTaMH, 
ycpeziHeHHbie  3a  nepHott  1993-2013  rr. 

Table  2.  Average  for  the  period  1993-2013  relative  volumes  of  runoff  contaminated  by  single  hydrochemical 
components 


PeKa 

V3ar% 

Mg2+ 

SO42 

Heijyre- 

nponvKTbi 

(DeHOJibi 

CI1AB 

P  MHH 

nh4+ 

NO2 

Cu2+ 

EIlKs 

xnK 

F  Go6m. 

I  pairnna  Pocchh  c  Eenapycbio 

SanaunaM 

/^BHHa 

0,4 

0 

19,2 

41,3 

18,5 

3,2 

13,9 

13,3 

75,3 

51,3 

87,0 

97,8 

ifncnp 

0,5 

0 

24,3 

45,7 

27,5 

1,6 

20,0 

39,1 

84,8 

79,2 

89,2 

96,6 

Co)K 

4,0 

0 

18,8 

18,4 

0 

0 

5,1 

6,3 

74,1 

51,9 

91,0 

91,0 

HnyTb 

0 

0 

0 

0 

0 

0,4 

60,5 

15,7 

0 

83,9 

93,5 

99,7 

I  paiuma  Pocchh  c  YKpaHHOH 

CyttocTb 

0 

0 

0 

- 

0 

9,1 

58 

46,1 

0,8 

96,7 

99,6 

99,4 

JlecHa 

0 

0 

0 

0 

0 

1,8 

55,4 

27,9 

- 

80,2 

94,0 

98,1 

CeiiM 

0 

0 

55,1 

0,3 

4,2 

26,5 

26,5 

60,9 

76,6 

49,5 

68,6 

48,7 

1 1  ecu 

0,7 

2,6 

70,2 

0 

7,2 

22,3 

42 

77,2 

99 

68,2 

91,6 

26,4 

BopcKJia 

1 

21,4 

52,8 

25,0 

0,7 

38,7 

56,8 

39,6 

39,2 

71,5 

35,1 

49,0 

Ockoji 

0 

9,1 

56,0 

36,9 

0 

25,7 

31,6 

78,4 

47,9 

62,2 

35,1 

31,1 

CeBepcKHH 

^OHeit 

76,9 

100 

74,1 

14,1 

0 

22 

21,6 

100 

59,3 

71,2 

96,4 

82,0 

Mnyc 

97,4 

100 

79,5 

57,7 

0 

12,6 

17,1 

59,9 

81,3 

85,4 

95,4 

84,6 

1] 

paHHpa  Pocchh  c  Ka3axcTaHOM 

EoJIbfflOH 

Y3eHb 

26,1 

15,2 

17,9 

31,1 

2,5 

6,8 

39,9 

54,1 

52,0 

37,1 

99,4 

61,7 

Majibiil 

Y3eHb 

14,7 

13,3 

20,2 

35,8 

2,5 

8,1 

36,2 

49,9 

57,0 

24,6 

99,2 

47,5 

HneK 

5,2 

49,2 

36,9 

0 

0 

9,4 

45,8 

94,4 

64,2 

100 

100 

37,6 

HpTbim 

0 

0,1 

60,6 

56,2 

1,9 

0,1 

28,4 

9,8 

98,1 

46,4 

60,4 

69,5 

To6oji 

28,6 

90,5 

66,3 

31,6 

3,8 

- 

59,7 

24,4 

99,4 

- 

91,3 

92,1 

Yh 

19,4 

80,0 

75,3 

32,4 

0,2 

- 

26 

32,2 

99,7 

- 

91,4 

93,7 

I  IpuMcuanHC.  3HaK  «-»  oanauacT  oTcyTCTBiie  HiMcpeinibix  cuHiiuHiibix  xhmhucckhx  KOMnoHeHT. 


rpynnHpoeaHHe  18  peK, 

TpaHcrpaHHHHbix  c  YKpaHHOH,  EeJiapycbio  h 
KasaxcTaHOM,  no  OTHOCHTejibHbiM  obbeMaM 
CTOKa,  3arpfl3HeHHoro  aBeHa/maTbio 
e/JHHHHHblMH  XHMHteCKHMH  KOMnOHeHTaMH, 
c  HcnoJib30BaHneM  (JiaKTopHoro  aHajiioa 

nOKa3aTb  B  HCM  CXO.nCTBO  H  pa  jUHHHC  MC/KUy 
cpaBHHBaeMbiMH  peKaMH  no  coMCTanmo 
OTHOCHTeJIbHbIX  OObCMOB  CTOKa,  3arpH3HeHHbIX 


UBcnauuaTbio  pa3HbiMH  cunnuunbiMH 

KOMnoHeHTaMH,  B03M05KH0  npHMeHHB  (JiaKTOpHblH 
aHanH3,  c  noMonibio  KOToporo  Hcnonb3yeTca 
HHcncpcHH  6onbmoro  HHcna  3 m n h p h h c c k h x  Hamibix. 

Mepoil  cxoucTBa  MC>K/iy  cpaBHHBaeMbiMH 
peKaMH  MBioacb  KoppenauHOHHaa  waTpuna,  koto  pan 
o6pa6aTbiBanacb  no  MCTony  raaBHbix  KOMnoHeHT,  b 
pe3ynbTaTe  uero  6bma  nonyucna  MaTpuna  rnaBHbix 
(jiaKTopoB,  BBipa>Kaioinaa  cocTaB  (JiaKTopoB  ucpci 
Hcxomibic  nepeMeHHbie. 
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Ta6jinna  3.  Marpnna  ochobhmx  (jjaKTopoB,  onpcjicjunoninx  BapbHpoBaHHe,  ycpc.incnnbix  3a  ncpnoji  1993- 
2013  it.  OTHOCHTeJibHbix  oobCMOii  CTOKa,  jarpnincnnbix  ettHHHHHbiMH  xhmhhcckhmh  KOMnoHeHTaMH,  b  puny 
BoccMiia.anaTH  TpancrpanHHHbix  pen 


Table  3.  A  matrix  of  the  main  factors  determining  the  variation,  averaged  over  the  period  1993-2013  relative 
volumes  of  runoff  contaminated  by  single  hydrochemical  components  for  eighteen  transboundary  rivers 


IlepeMeHHbie 

Bc3  npaiiH'ii m ji 

Ilocjie  npaiiK'ii mi 

<l>aKTop  1 

<PaKTop  2 

<baKTop  1 

<PaKTop  2 

V 3ar%  Mg2+ 

-0,653079 

-0,300413 

0,717286 

0,047544 

V 3ar%  S042+ 

-0,930024 

-0,019749 

0,826787 

0,426332 

V 3ar%  Hc(|)Tenpo.iyKTbi 

-0,870939 

-0,301359 

0,909207 

0,150647 

V 3ar%  OeHOJIbI 

-0,720529 

0,171919 

0,551229 

0,494838 

V 3ar%  CRAB 

-0,805543 

0,342015 

0,544797 

0,684886 

V 3ar%  Pmhh 

-0,878793 

-0,049973 

0,796181 

0,375327 

V 3ar%  NH4+ 

-0,795922 

0,086969 

0,658017 

0,456146 

V 3ar%  N02- 

-0,831623 

0,492014 

0,496158 

0,829158 

V 3ar%  CU2+ 

-0,793782 

-0,539589 

0,955050 

-0,095535 

V 3ar%  EnK5 

-0,898343 

0,022150 

0,778955 

0,448041 

V3ar%XnK 

-0,475535 

0,696612 

0,085597 

0,839092 

V 3ar%  F  Co6m 

-0,712927 

-0,392292 

0,813718 

-0,004654 

Hojih  o6men  jincnepcnn,  % 

62,39 

12,59 

51,11 

23,92 

H3  Tadnnubi  3  cncjiycT,  hto  Ha  liapbupoBannc 
OTHOCHTeJibHbix  odbeMOB  CTOKa  B  TpaHCTpaHHUHblX 
nyHKTax  b  0  c  c  m  i  i  arm  aT  h  peK,  larpiniieniibix 
ettHHHUHbIMH  XHMHUeCKHMH  KOMnOHeHTaMH,  B 
OCHOBHOM  OKa3bIBaeT  BJIHUHHe  (|)aKTOp  1,  COCTaB 
KOTOpOTO  BBipaVKCH  Mcpci  Bbl/ICJTCHHbIC  B  radUHHC 
nOJiy>KHpHblM  IIipH(|)IOM  OObCMbl  CTOKa, 
larpnincniibic  jiccuTbio  e.iHiiHHiibiMH 

KOMnoHeHTaMH.  3tot  (|)aKiop  cocTaBJiaeT  donee 
60%  CyMMapHOH  JIHCnCpCHH.  OaKTOp  2  COCTaBUHCT 
HeMHoro  6ojiee  12%  cyMMapHoS  ^ncnepcHH. 
YMeHbmeHHe  ttojin  (JiaKiopa  1  nyTeM  Bpameiinn 
ocen,  noiBOJiHCT  yBHjicTb  cocTaB  (JiaKTopa  2  Hcpei 
BapbHpoBaHHe  OTHOCHTeJibHbix  OObCMOB  CTOKa, 
larpnincniibix  NO2',  XEIK,  a  npn  ooubiiicm 
yMeHbmeHHH  Buna  nun  cjiaKTopa  1  h  CEIAB. 

/lance  (pncynoK  2)  no  hhchchhbim  inaHcnmiM 
nepBbix  UByx  (jiaKTopoB  6bmo  nponiBcjicno 
rpynnHpoBaHHe  cuynacB  (TpancrpanHHHbix  nyHKTOB 
peK). 

Ohcbhjiiio,  hto  b  JieBoii  hbcth  rpat})HKa 
pacnoJio>KeHbi  Bee  peKH,  TpaHcrpaHHHHbie  c 
EeJiapycbio  h  Ynpannon,  a  b  npaiion  - 
TpaHcrpaHHHHbie  c  Ka3axcTaHOM. 


PeKH,  TpaHcrpaHHHHbie  c  Ka3axcTaHOM, 
OTHOCHlUHeea  K  BOflHOH  CHCTeMe  T060JI  -  MpTblHI  - 
06b  -  KapcKoe  Mope,  pacnojio>KeHbi  b  HroKHeM 
npaBoii  Haem  rpaijiHKa. 

Oco6oe  MecTo  cpcnn  hhx  3aHHMaeT  MpTbim1 
(TOHKa  1)  -  caxian  juTHiinan  peKa-npHTOK  b  MHpe, 
koto  pan  TCHCT  H3  Ka3axcTaHa  b  Pocchio.  PeKa 
MpTbim  >KH3HeHHO  Ba'/Kiran  apTcpnn  He  TOJibKO  nun 
Ka3axcTaHa,  ho  h  ruin  Bcero  pcrnona  EBpa3HH.  Pena 
6epeT  nanano  b  Khtbc  Ha  boctohhmx  CKJioHax 
xpe6Ta  MoHroJibCKHH  Arran.  B  hcjtom 
6jiaronoJiyHHe  Ka3axcTaHCKoro  h  pocchhckoto 
ynacTKOB  pera  3aBHCHT  ot  hchc  i  bhh  Koran.  Khtbh 
OTonpacT  nacTb  ctokb  BepxHero  (MepHoro)  MpTbima. 
CoraacHO  iKcncpTHBiM  oueHKaM,  3a  nocucjiiinc 
Tpn,maTb  jieT  ctok  MpTbima  yMcnbiiinucn  b  3  pa3a. 
Ee3ycjioBHo,  HHTeHCHBHoe  noTpcoucnnc 
HpTbimCKOH  BOJIbI  TpCMM  KpynHeHHIHMH  CTpaHaMH 
MaTepHKa  Eiipainn  He  mO/Kct  He  CKamiBaTbcn  Ha 
coctohhhh  peKH.  CncnycT  oTMeTHTb,  hto  npocKiinn 
peKH  Ha  rpat})HKe  cymecTBeHHo  ynaucna  ot 
npOeKUHH  npHTOKOB. 


'HpTbirn  //  Majibifi  9iii[HKJiorTe/intiecKHii  cnoBapb:  b  4  t.  T.  3.  CHS.:  BpoKray3-E(J)poH,  1907. 
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(DaKTop  1:62.39% 

Phcvhok  2.  I  IpocKUHH  cnynaeB  (Tpancrpanmnibix  nyHKTOB  peK)  b  KoopnmiaTax  rnaBHbix  ([taKTopoB, 
onpcncuaroniHX  BapbHpoBaHHe  ycpcnncinibix  3a  1993-2013  rr.  BenHHHH  V3a, %  p,im  cnHiiHinbix 
XHMHHeCKHX  KOMIlOHeHTOB  B  pflfly  B 0 C C M H  an  UaT H  TpaHCTpaHHHHblX  peK.  MliriCKCbl  COOTBeTCTByiOT  pCKaM: 

1  -  HpTbirn,  2  -  HnyTb,  3  -  3ana,nnaa  Tlmma,  4  -  CcBepcKHH  Rouen,  5  -  Rncnp,  6  -  /Rena,  7  -  To6on, 

8  -  CeiiM,  9  -  EonbinoM  Y3eHb,  10  -  Rneic,  1 1  -  Ockoji,  12  -  Yh,  13  -  Co>k,  14  -  CynocTb,  15  -  Mnyc, 

16  -  ManbiH  Y3eHb,  17  -  Bopcicna,  18  -  ncen 

Figure  2.  Projection  of  cases  (transboundary  river  points)  in  the  coordinates  of  the  main  factors  determining 
the  variation  of  averaged  for  1993-2013  values  Vpoii%  for  single  hydrochemical  components.  Indexes 
correspond  to  rivers:  1  -  Irtysh,  2  -  Iput,  3  -  Zapadnaya  Dvina,  4  -  Seversky  Donets,  5  -  Dnipro,  6  -  Desna, 
7  -  Tobol,  8  -  Seim,  9  -  B.  Uzen,  10  -  llek,  1 1  -  Oskol,  12  -  Uy,  13  -  Sozh,  14  -  Sudost,  15  -  Mius, 

16  -  M.  Uzen,  17  -  Vorskla,  18  -  Psel 


PcKa  To6oji  (TOHKa  7)  -  JieBbiH  h  cam  bin 
MnoroBomibiH  npHTOK  HpTbima  [Pecypcbi 
noBepxHocTHbix  Bon  CCCP,  1980],  TeneT  H3 
Ka3axcTaHa  b  Pocchio.  Rannaa  peica  oopaaycrca  Ha 
rpaHHpe  BOCTOHHbix  OTporoB  KEkhoto  Ypana  h 
TypraiicKOH  ctojioboh  CTpaHbi.  Pexa  Yii  (TOHKa  12) 
aBuacTca  npHTOKOM  peKH  To6oji  [l  ocyaapcTBCinibiH 
Bo^Hbiii  KanacTp,  1978].  Hctok  pera  -  nonuonebe 
xpeSTa  Anaona.  I  IpoTCKacT  oHa  Baoub  rpannnbr  c 
Ka3axcTaHOM. 

Oco6oe  MecTo  b  npaBoir  BepxHeii  nacTH 
rpa<])HKa  3aHHMaeT  peica  Muck  (Tomca  10), 
aBuaiomaaca  caMbiM  KpynHbiM  JieBo6epe>KHbiM 
npHTOKOM  peKH  Ypan  [Pecypcbi  noBepxHocTHbix  Bon 
CCCP,  1966],  Ero  hctokh  HaxonaTca  Ha  ceBepo- 
3ananiibix  cKJioHax  Myronacap.  OHa  tcuct  H3 


Ka3axcTaHa  b  Pocchio  h  othochtch  k  bo.tiioh 
CHCTeMe  Y p an  — a c rum ck 0 c  Mope. 

B  npaBoii  Bcpxncii  nacTH  rpac|)HKa  naxonaTca 
^Be  oneHb  cxoacne  peKH  Eonbiuofi  Y3eHb  (Tomca  9)  h 
ManbiH  Y3eHb  (TOHKa  16).  06e  peKH  othoghtch  k 
bo^hoh  CHCTeMe  KaMbim  -  CaMapcKHe  03epa 
[Pecypcbi  noBepxHocTHbix  Bon  CCCP,  1966],  Ohh 
6epyT  nan  an  0  b  Pocchh  h  TeKyT  b  Ka3axcTaH.  3to  - 
CTenHbie  peKH  BHyTpeHHero  ctokb.  Eonbinon  Y3eHb 
6epeT  Hanano  Ha  loro-ianannux  CKJioHax  06mero 
CbipTa,  ManbiH  Y3eHb  3apo>R'nacTca  b  EpmoBCKOM 
panoHe  CapaTOBCKoii  oSnacra.  B  Ka3axcTaHe  peKH 
ncpcxonaT  b  oSumpHyio  cncTeMy  MenKHx  03ep  h 
6onoT,  H3BecTHbix  non  HMeHeM  KaMbim -CaMapcKHX. 
C  1973  rona  CapaTOBCKHM  opocHTenbHO- 
oSBonHHTenbHbiM  KaHanoM  Kaacnbrn  ron  c  anpena  no 
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HOMOpi,  ocymccTroacTCM  noMana  boji>kckoh  bomm  b 
hctok  bonbinoro  Yicna.  I  IpocKUHH  o6chx  peK  Ha 
rpa<})HKe  naxo/iHTCH  paMOM. 

bOHbHIHHCTBO  peK,  TpaHCTpaHHMHblX  C 

benapycbio  h  YnpaHHOH,  othochtcji  k  bomhoh 
CHCTeMe  ^Henp  -  Mcpnoe  Mope  [l  ocyaapcTBcinibiH 
BOflHblH  KXnaCTp,  1984]  H  TCKyT  H3  Pocchh  b 
benapycb  hjih  YKpaHHy.  Y  peKH  Tlncnp  (TOMKa  5) 
hctok  HaxoflHTca  y  /jepeBHH  bonapoBO,  ero 
ycTbe  -  XlncnpoBCKHH  HHMaH  b  McpnoM  Mope.  PeKH 
Coac  (TOMKa  13),  BopcKJia  (TOMKa  17),  J)ccna  (TOMKa 
6)  h  ElceJi  (TOMKa  18)  aBnaioTcn  omhhmh  H3 
MHOTOMHCJieHHblX  npHTOKOB  peKH  Tlncnp  H 
OTHOCMTCa  K  TOH  >Ke  BOMHOH  CHCTeMe.  EIpHTOK  peKH 
Coac  pena  HnyTb  (TOMKa  2)  h  npHTOKH  peKH  J)ccna 
pena  Cchm  (TOMKa  8)  h  peKa  CynocTb  (TOMKa  14) 
COOTBeTCTBeHHO  TO>Ke  OTHOCarCM  K  BOM  noil  CHCTeMe 
Tlnenp  -  Mcpnoe  Mope.  Tomkh  c  HOMepaMH  3thx  pen 
Ha  rpat])HKe  o6pa3yiOT  mobombho  nnoTHoe  o6naKO  b 
jieBoil  MacTH  rpat])HKa. 

HeMHoro  HHnce  ero  HaxoMHTca  TOMKa  3  -  pena 
3anaMHaa  ^BHHa1.  OHa  6epeT  CBoe  HaMano  b  Pocchh 
Ha  BannancKon  B03BbimeHH0CTH  h  BnanacT  B 
Phikckhh  3ajiHB  bajiTHHCKoro  mo  pa  b  roporc  Pnra. 
Pena  oTHocHTca  k  bomhoh  CHCTeMe  bajiTHHCKoro 
Mopa. 

PeKa  Muyc  (TOMKa  15)  tcmct  H3  YKpaHHbi  b 
Pocchk)  [Pecypcbi  noBepxHocTHbix  bom  CCCP, 
1975].  OHa  6epeT  HaMano  Ha  cicnoHax  ^oHeipcoro 
Kpanca  h  BnaMaeT  b  MnyccKHil  JiHMaH.  PeKa 
OTHocHTca  k  bomhoh  CHCTeMe  pena  Mnyc  -  A30BCKoe 
Mope.  ToMKa  15  HaxopHTca  hcmhoto  neBee  nnoTHoro 
o6naKa  tomck. 

PeKa  CeBepcKHH  Tloncn  (TOMKa  4)  -  caMaa 
KpynHaa  peKa  boctomhoh  YKpaHHbi  h  nan6oncc 
KpynHbiH  npHTOK  /Iona  [Pecypcbi  noBepxHocTHbix 
bom  CCCP,  1964],  CeBepcKHH  /)oHep  6epeT  HaMano 
Ha  CpeMHepyccKoS  B03BbiuieHH0CTH,  oKono  cena 
EIoMonbXH  b  EIpoxopoBCKOM  pailoHe  benropoMCKoS 
o6nacTH  Pocchh.  PeKa  tcmct  Mepe3  YKpanny  b 
Pocchk)  h  BnaMaeT  b  peny  /]oh.  Pena  o6pa3yeT 
BOMHyio  cHCTeMy  CeBepcKHH  ))oHeu:  -  /)oh  — * 


A30BCKoe  Mope.  KpynHeHHiHH  npHTOK  CeBepcKoro 
Tlonpa  -  pena  OcKon  (TOMKa  1 1),  ee  hctok  HaxoMHTca 
b  cene  Eloroacee  Thmckoto  panoHa  KypcKoM 
o6nacTH.  OcKon  tcmct  H3  Pocchh  b  Ynpamiy, 
BnaMaeT  b  CeBepcKHH  /loncn.  Ho  HecMOTpa  Ha  to, 
MTO  OH  OTHOCHTCa  K  TOH  )Ke  BOMHOH  CHCTeMe,  Ha 
rpa<])HKe  npoeKpna  TpaHcrpaHHMHoro  nyHKTa  peKH 
HaxoMHTca  ot  Hero  b  yManeHHH  h  cyniccTBcnno 
6nH>Kc  k  penaM  bomhoh  cncTeMbi  /Incnp  -  Mcpnoe 
Mope. 

TaKHM  o6pa30M,  MBa  rnaBHbix  (JiaKTopa  nepe3 
OTHocHTenbHbie  oobcmbi  cTOKa  BoccMnannaTn  pen, 
3arpa3HeHHbix  MBcnaMHaTbio  eMHHHMHbiMH 
xHMHMecKHMH  KOMnoHeHTaMH,  ycpeMneHHbiMH  3a 
MBaMpaTb  omhh  tom,  b  ochobhom  oobCMnnaioT  peKH 
no  hx  npHHaMneacHOCTH  k  cooTBeTCTByromeil 
BOMHOH  CHCTeMe. 

rpynnbi  peK  pacnpeMeneHbi  He  TonbKO  BMonb 
och  ochobhoto  (|)a«Topa  1 ,  ho  h  cjiaKTop  2  OKa3biBaeT 
cyniecTBcnnoc  BnnaHHe  Ha  BepTHKanbHoe 
paHacnpoBaHHe  npocKnnn  peK.  Hanooncc  mctko 
BMonb  och  c|)aKropa  2  Ha  MeTbipe  rpynnbi 
paiMcnunncb  peKH  Pocchh,  TpaHcrpaHHMHbie  c 
Ka3axcTaHOM  (Taonnna  4).  ConeTaHHeM 
HanSonbuiero  pacxoMa  bomm  h  nnomaMH  BOMOc6opa, 
a  l  aKace  MonyncM  CTOKa  1,31  h/km2  oraHMaeTca  peKa 
HpTbiiu  (TOMKa  1).  OHa  3aHHMaeT  oco6oe  nono/Kcnnc 
Ha  pncyHKe  2.  MeHbiue  pacxoM  bomm  h  nnomaMH 
bomoc6opob,  a  TaKnce  6onee  hhikhc  noKaiaTcnn 
MOMyJW  CTOKa  y  peK  To6on  h  Yil.  Hx  npocKnnn 
pacnono>KeHbi  Ha  rpatjmKC  MOCTaTOMHO  6nH3KO.  PeKa 
HneK  HMeeT  npn  TaKOM  nee  pacxoMe  bomm  KaK  peKa 
Yil  6onee  bmcokhh  MOMyJib  CTOKa  c  BOMOc6opa  h 
npocKTnpycTCM  Ha  pncyHKe  2  oco6hjikom.  PeKH 
Eonbuioil  h  Manbiil  Y3eHH  MOCTaTOMHO  6nH3KH  no 
npeMCTaBneHHbiM  noKaiaTcnuM  h  hx  npocKnnn 
HaxoMHTca  Ha  pncyHKe  paMOM,  mto  roBopnT  o 
B3aiiMocBH3H  BapbnpoBaHiM  b  pany  peK 
OTHOCHTenbHbIX  OObCMOB  3arpH3HeHHOTO  CTOKa  C  HX 
6acceiiHOBbiMH  reocncTeMaMH. 


1  3ananHaa  /jBHHa  (peKa)  //  Ecuibiiiaa  coBercKaa  aHqiiKJioneqiM:  b  30  t.  T.9  /  ra.  peq.  A.  M.  IIpoxopoB.  M.:  CoBeTCKaa  aemiKJioneqiM, 
1972.  608  c. 
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Ta6jinua  4.  PeKH  Pocchh,  TpaHcrpaHHHHbie  c  Ka3axcTaHOM,  oobcjiHiicinibie  b  rpynnbi  no  cpe/inuM  3a  1993- 
2013  rr.  pacxottaM  BOflbi,  MottynaM  CTOKa  n  nnomaflaM  BottocSopoB 

Table  4.  Rivers  of  Russia,  transboundary  with  Kazakhstan,  grouped  by  average  for  1993-2013  water,  flow 


rates,  modulus  and  catchment  areas 


Tpynnbi 

JV®  Ha 
rpaiJiHKe 

Penn 

T  naponornnecKne 
nyHKTbi 

HaSjnoaeHHH 

Qcp.. 

m3/c 

ILiomaab 
Boaocbopa  b 
nyHKTe 
HaSjnoaeHHH, 
KM2 

Moayjib 

CTOKa  c 

Boaocbopa 

ji/km2 

1 

1 

HpTblffl 

c.  TaTapKa 

782,1 

596000 

1,31 

2 

7 

T060JI 

C.  3BepHHOTOJIOBCKOe 

44,5 

143000 

0,31 

12 

ya 

c  YcTb-YHCKoe 

22,2 

34400 

0,65 

3 

10 

RneK 

n.  BecejibiM 

22,7 

17200 

1,32 

4 

9 

EoJIbfflOH 

Y3eHb 

r.  HoBoy3eHCK 

12,8 

7480 

1,71 

16 

Majibin 

Y3eHb 

c.  Majibin  Y3eHb 

5,8 

3930 

1,48 

rpynimpoBaHHe  peK,  TpaHcrpaHHHHbix 
c  YicpaimoH  h  BeJiapycbio,  OTHOCHmnxcfl  k 
bo/jhoh  CHCTeMe  ,H,Henp  -  HepHoe  Mope,  no 

OTHOCHTeJIbHbIM  oSbeMaM  CTOKa, 

3arpjI3HeHHOrO  e/IHHHHHbIMH  XHMHteCKHMH 
KOMnOHeHTaMH,  C  HCn0Jlb30BaHHeM 
(JiaKTopHoro  aiiajima 

n  0 JIT  B  C  p  /KJI C II H  a  B3aHMOCB5I3H 

BapbHpoBaHHa  b  pa^y  peK  oTHOCHTeJibHbix  oobcmob 
CTOKa,  larpaincnnbix  c/innHinbiMH  xhmhmcckhmh 
KOMnOHeHTaMH,  c  hx  6acceHHaMH  6biJio 
npoH3Bcucno  rpymmpoBaHHe  peK,  OTnocanmxcM  k 
ojihoh  bo/Ihoh  CHCTeMe  ifucnp  -  Mcpnoc  Mope 
(raduHna  5). 

H3  TaduHUbi  5  cucuycT,  no  Ha  BapbHpoBaHHe 
floneS  oobcmob  CTOKa,  larpaincnnbix  cruinmnibiMH 
THflpOXHMHHeCKHMH  KOMnOHeHTaMH,  B 

TpaHcrpaHHHHbix  nyHKTax  BocbMH  peK  b  ochobhom 
OKa3biBaeT  Bjinamie  (})aKTop  1.  CocTaB  (J)aKTopa 
BbipaaceH  icpei  Bbuicjicmibic  b  Tahjinpe 
nonyacHpHbiM  mpn(j)TOM  OTHOCHTenbHbie  oobcmbi 
CTOKa,  larpamcnnoro  mecTbio  CHHimmibiMH 
KOMnOHeHTaMH.  3tot  (J>aKTop  cocTaBJiacT  6onee 
50%  cyMMapHofi  jiHcncpcHH.  OaKTop  2  cocTamacT 
HeMHoro  6onee  22%  cyMMapHon  ancnepcHH  h 
peajiH3yeTca  uepe3  Vw%  aim  Fe06mH  V3ar%  aim  Cu2+. 


YMeHbmeHHe  pojin  (jiaKTopa  1  nyTCM  Bpanienna 
oceil,  ycHJiHBaeT  inaHcnnc  V3ar%  aim  (})eHoiioB. 

no  HHCJieHHbiM  3HaueHnaM  nepBbix  jibvx 
(J>aKTopoB  6biJio  nponiBcacno  rpynnHpoBaHHe 
(pHcyHOK  3)  cuyuacB  (TpancrpanHinbix  nyHKTOB 
peK). 

B  Koop.THiiaTax  ,TByx  rnaBHbix  (J)aKTopoB 
TpaHcrpaHHHHbie  nyHKTbi  peK  bohiioh  cncTeMbi 
ifnenp  -  Mcpnoc  Mope  pai;ic;ui;uicb  Ha  5  rpynn 
(pncyHOK  3,  TaouHna  6).  KaK  OKa3anocb,  3th  rpynnbi 
peK  raK’/KC  OTUHHaioTca  no  BCJunmnaM  cpcnnux 
pacxottoB  Bottbi  h  MottynaMH  CTOKa  3a  nepno/t 
1993-2013  rr.,  a  TaKace  pa3MepaMH  nnomafleH 
BottocOopoB. 

TaK,  b  nepBoil  rpynne  peK  Qcp  HaxottHTca  b 
npcncuax  488,7-83,3  m3/c,  maicnHa  Mojiyna  ctokb  c 
Bottochopa  BapbnpyioT  ot  34,66  tto  6,08  ji/km2.  B 
peKax  BTopon  rpynnbi  inaucHHa  Qcp  BapbiipycT  b 
npeaenax  52,6-19,8  m3/c  h  Mottynb  ctokb  -  3,82-2,91 
ji/km2.  PeKa  Co>k  (ycnoBHO  rpeTba  rpynna)  xora  h 
HMeeT  inaHCHHC  Qcp  22,0  m3/c,  OTJiHnaeTca  ot 
npcjibuiyiiicii  rpynnbi  peK  6ojiee  bmcokhm 
inaHcnncM  Monyna  CTOKa  8,46  ji/km2.  PeKH  Bopcioia 
h  nceji  (ycJiOBHO  ucTBcpTaa  h  naTaa  rpynnbi)  ohchb 
6.IH3KH  no  BceM  noKa3aTeJiaM,  ho,  HecMOTpa  Ha  hot 
(JiaKT,  o6e  pera  HMeiOT  pe3KO  pa  in  hi  nine  npocKunn 
no  (jiaKTopy  2. 

3th  jiamibic  no.nBcp/K.TaioT,  no  (juiyKTyaitnn 
OTHOCHTenbHbix  OObCMOB  CTOKa,  3arpa3Hemioro 
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e^HHHHHblMH  XHMHHCCKHMH  KOMnOHeHTaMH,  B  pafly 
peK  HBUHIOTCH  OTpa>KeHHeM  (|)  y  II K  n  H  0 II H  p  0  B  a  H  H  a 
cooTBeTCTByiomeH  6acceHHOBoS  reocncTeMbi. 

Toro  HTOObl  paCKpblTb  CCXlCp'/KailHC 
(jjaKTopa  2,  Heo6xo^HMO  BbMCHHTb  b  ueM 
oco6eHHoc™  peK  Ilceji,  Bopcioia  h  Co>k,  npoeKUHH 
KOTopbix  paii/KHpoBaiibi  BflOJib  ero  och.  TeppHTopHH 
(J)OpMHpOBaHH5I  CTOKa  3THX  peK  IiaXO.THTCfl  B  pa3HbIX 
HaCTHX  BoCTOHIIO-tBpOnCHCKOH  (PyCCKOH)  paBHHHbi 
H  pa3HbIX  a/I  M  H II H  CT  p  aT  H  B 1 1  b  I X  BbICOKO  OCBOeHHbIX 
o6jiacTax  Pocchhckoh  OcacpaiiHH.  Ctok  peKH  Co>k 
(|)OpMHpyCTCH  B  3ana,3HOH  H  peHTpaJIbHOH  MaCTH 
paBHHHbi  b  CMoneHCKofi  o6nacTH,  pera  Elceji  -  b 
peHTpanbHOH  uacTH  B  octohho  -EBpone  hc  k  o  h 
paBHHHbi  KypcKOH  o6nacTH.  Pena  Bopcxna 


HaHHHaeTca  b  loro-iana/nibix  h  io/Kiibix  cKJioHax 
CpCJHiepyCCKOH  B03BbIHieHH0CTH  BenropoflCKoM 
o6nacTH  Pocchh.  KauecTBO  pcHiioro  ctokb  bo/ibi 
3aBHCHT  He  TOJIbKO  OT  npHpOflHbIX,  HO  H  B 
3HaHHTenbHOH  Mepe  ot  aHTponoreHHbix  Harpy30K  b 
6acceHHOBbix  Tpaiicrpaiimnibix  reocncTeMax. 

B  reorpa(|)HHCCKOM  acneKTe  Ha  TeppHTopHH 
TpaHcrpaHHHHOH  30Hbi  c  ceBepa  Ha  for  h  loro-iana/i 
yMciibinacTca  y^enbHbiH  Bee  nnoma/jH  Bo;ioc6opa, 
nOKpblTOH  JieCOM,  H  COOTBeTCTBeHHO  yBCHHHHBaeTCM 
paenaxaHHOCTb  Bo/iocoopa  c  30-33%  TeppHTopHH  Ha 
ceBepe  /jo  63-65%  -  Ha  tore1.  B  HacToaipee  BpeMa  b 
KypcKOH  o6nacTH  pacnaxaHO  30  80%  BO/toc6opoB 
[r onoBHHa,  2015]. 


Ta6jinna  5.  Maipmia  ocHOBHbix  <J)aKTopoB,  onpc/ie/unonuix  BapbupoBanne,  ycpc/iiiciiiibix  3a  nepHo/t  1993- 
2013  TT.  OTHOCHTeJIbHblX  OObCMOB  CTOKa,  3arpa3nCIIIIbIX  C/IHHHHIIblMH  XHMHHCCKHMH  KOMnOHeHTaMH,  B  pa.TV 
BocbMH  TpaHcrpaHHHHbix  peK,  oTHocauiHxca  k  bo^hoh  cHCTeMe  ^Henp  -  BepHoe  Mope 


Table  5.  Matrix  of  the  main  factors  determining  the  variation,  averaged  over  the  period  1993-2013,  of  the 
relative  volumes  runoff  polluted  by  single  chemical  components,  in  a  series  of  eight  transboundary  rivers 
belonging  to  the  Dnieper  -  Black  Sea  water  system 


IlepeMeHHbie 

Bc3  Bpaineimsi  (] 

jaKTopHbix  oceft 

llocjie  BpaipemiH  (|)aKpopiibix  oceii 

Oaicrop  1 

<l>aKTop  2 

<baKTop  1 

<l>aKTop  2 

V  3ar%  Mg2+ 

-0,153526 

-0,416246 

-0,040831 

-0,029933 

V 3ar%  S042' 

-0,886420 

-0,301759 

0,857681 

-0,009615 

V 3ar%  lIC(|)TCnpO.TyKTbI 

-0,848291 

0,089501 

0,842952 

0,252054 

V3ar%  CpCHOUbI 

0,558808 

-0,674788 

-0,332796 

-0,897074 

V  3ar%  CEIAB 

-0,865271 

-0,172986 

0,760535 

0,189883 

V  %  P 
v  3ar  /  0  jt  mhh 

-0,930511 

0,036478 

0,971720 

0,093774 

V  3ar%  NH4+ 

0,550265 

0,684755 

-0,670050 

0,619405 

V 3ar%  N02- 

-0,930511 

0,036478 

0,971720 

0,093774 

V  3ar%  CU2+ 

-0,125285 

0,822950 

0,047271 

0,671221 

V 3ar%  BlIKs 

-0,930511 

0,036478 

0,971720 

0,093774 

V  3ar%  XnK 

-0,578503 

-0,314441 

0,414523 

0,061197 

V 3ar%  F C06m 

0,466270 

-0,818918 

-0,277466 

-0,945016 

^ohh  o6iiich  /nicnepcHH,  % 

50,48 

22,31 

47,25 

22,19 

'.JfoKJiaa  «0  cocTOflffliii  h  oxpaHe  oicpyxcaiomeH  cpe.au  Ha  TeppHTopHH  KypcKOH  o6jiacm  b  2009  r.»  Kypcic:  Mnenpiipoau,  2010. 
172  c. 
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Oaicrop  1:  50.48% 

Phcvhok  3.  I  IpocKUHJi  cnynaeB  (TpancrpanHunbix  nyHKTOB  peK  bo^hoh  chctcmm  Hncnp  -  Mcpnoc  Mope)  b 
KOopunuaTax  raaBHbix  (|)aKTopoB,  onpcucujnoniHX  BapbHpoBaHHe  ycpcuucuubrx  3a  1993-2013  rr.  bcjihhhh 
V3ar%  tt™  eflHHHHHblX  XHMHHeCKHX  KOMIlOHeHTOB ,  B  pHUV  BOCbMH  TpaHCrpaHHHHbIX  peK.  MuUCKCbl 

cooTBeTCTByioT  pexaM: 

2  -  HnyTb,  5  -  ,0,Henp,  6  -  /JecHa,  8  -  CeiiM,  13  -  Co>k,  14  -  Cy,qocTb,  17  -  Bopcicna,  18  -  ncen 
Figure  3.  Projection  of  cases  (transboundary  points  of  the  rivers  of  the  Dnieper-Black  Sea  water  system)  in 
the  coordinates  of  the  main  factors  determining  the  variation  of  the  values  V  pon%  averaged  for  1993-2013 
for  single  hydrochemical  components.  Indexes  correspond  to  rivers: 

2  -  Iput,  5  -  Dnipro,  6  -  Desna,  8  -  Seim,  13  -  Sozh,  14  -  Sudost,  17  -  Vorskla,  18  -  Psel 

Tadjimui  6.  Pckh  b out i oil  cuctcmbi  Xlncnp  -  Mcpnoc  Mope,  oobcunucnribic  b  rpynnbi  no  cpcunuM  3a  1993- 
2013  rr.  pacxoaaM  BOflbi,  MoaynaM  CTOKa  n  nnorpaflaM  Bo^ocSopoB 

Table  6.  Rivers  of  the  Dniper  -  Black  Sea  water  system,  grouped  by  average  for  1993-2013  water  flow  rates, 
flow  modules  and  catchment  areas 


rpynnbi 

JV®  Ha 

pncyHKe 

PeKH 

r  HaponornnecKHe 
nyHKTbi 

HadnioaeHHH 

QcP., 

m3/c 

nnoinaab 
Boaocdopa  b 
nyHKTe 

HadnioaeHHH,  km2 

Moaynb  CTOKa 
c  Bo^ocdopa, 
ji/km2 

1 

5 

ifncnp 

r.  CMoneHCK 

488,7 

14100 

34,66 

2 

HnyTb 

c.  Yiuepnbe 

114,6 

8110 

14,13 

6 

/(ecHa 

r.  bpaucK 

83,3 

13700 

6,08 

2 

8 

CehM 

r.  PbinbCK 

52,6 

18100 

2,91 

14 

CyziocTb 

r.  norap 

19,8 

5180 

3,82 

3 

13 

Co* 

YcKOCbl 

22,0 

2600 

8,46 

4 

17 

BopcKJia 

C.  K03HHKa 

5,7 

1870 

3,05 

5 

18 

ncen 

r.  OOoaHb 

3,4 

1100 

3,09 
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1Co3(JkJ)hli:hcht  yBnaamemia  yMcnhinacTCM  no 
HanpaBJieHHio  c  ceBepo-3ana^a  Ha  ioro-BOCTOK,  ot 
30Hbi  HeycTOHHHBoro  yBJia>KHeHHa  k  30He 
n  c  n  o  c  t  a  t  o 1  n  i  o  r  o  yioa'/Kiiciuni.  B  centcKOM 
xo3ancTBe  Han6ojiee  BOfloeMKnn  noTpe6nTejib  - 
oponieHne.  H3  nocTynaiomcn  Ha  nojia  opoiiicniHi 
bo^m  b  peniyio  ceTb  BOSBpaiiiacTca  iniorna  MeHbuie 
10%.  BMecTe  c  TeM  b  3acymjiHBbix  h 
nony3acyuiiiHBbix  panonax  opouieHHe  hbjimctcm 
>KH3HeHHO  1 1 C  0  6  X  0,3  H  M  B I M  flJIH  np0H3B03CTBa 
CeJIbCK0X03aHCTBeHH0H  npOnyKHHH  [r  OJIOBHHa, 

2015].  Bo/ionoTpeOiieHHe  Ha  xo3aHCTBeHHo- 

OBITOBBIC  H  npOH3BO HCTBCIIIIBIC  Iiy/K,3BI  H,  0C06ciIII0, 
3o6bwa  h  ncpcpaooxKa  noJie3Hbix  HCKonaeMbix 
cyiiiccTBCiiiio  yBCHHHHBaioT  aHTponoreHHyio 
Harpy3Ky  Ha  pcKH.  BepxoBbH  pcK  ElceJi  h  BopcKJia 
HaxoflaTca  b  npcncnax  KypcKoil  Marm-mion 
aHOManHH.  Ha  Mkob.icbckom  pyniiHKc  »cejie3Hbie 
py.3Bi  noobiBaioT  HiaxTHbiM  cnoco6oM,  h  uiaxTHbie 
BOflbi  Hcpc3  npya  otctohhhk  cOpacbiisaioT  B  BopCKJiy 
[JloSoaa,  nHJiHmoK,  2012]. 

Pa3pa6oTKa  MCCTopo/K.iciiHH  noJie3Hbix 
HCKonaeMbix  conpoBO/K.iacTca  pe3KHM  ciih/Kciihcm 
ypoBHa  no3eMHbix  B03,  BbieMKoil  h  nepeMemeHHeM 
nycTbix  h  p y ,3 0 c 0 3  e  p  >k  a  1 1 1  h  x  nopo.3  npn  oTKpbiTOM 
cnoco6e  .ioobihh,  o6pa30BaHneM  oTKpbiTbix 
KapbepOB,  KOTJIOBaHOB,  CTBOJIOB  HiaXT,  OTKpblTblX  H 
3aicpbiTbix  pe3epByapoB,  occnaiiHCM  3cmiioh  xopbi, 
,3  a  MO,  nJIOTHH  H  ,3pyrHX  HCKyCCTBeHHbIX  (])OpM 

penbei})a  [Kophhjiob  h  3p.,  2010], 

PeKH  nceJi  h  BopcKJia  3aperyjrapoBaHbi 
HiJH03aMH-peryjHiTopaMH  h  nHOTHHaMH  I  AC.  y  cejia 
KpannBHoe  bearopo.iCKOH  o6nacTH  Pocchh  Ha  pcKC 
BopcKJia  iiaxoHHTCM  BoaoxpaiiH.iHiiie  n.ionia.ibio 
llOra  h  o6beMOM  B03M  3,41  mjih.  m3.  PenHoM 
pe>KHM,  HCKyCCTBeHHO  TpaHC(])OpMHpOBaHHbIH  B 
03epHbIH  B03006MeH,  3aMe3HHJICH,  o6pa30BaJIHCb 
30Hbi  3acT05i.  BoaoxpamoHiiia  cymccTBciiiio 
yxy,3iiiH3H  cocToaiiHC  npiocraioiiinx  TcppHTopHH: 
noBbicHHca  ypoBeHb  rpyHTOBbix  bo, 3  ,3a>KC  Ha 
30CTaT0HH0  oo.ibiiihx  paccTOJfflHnx  ot  6eperoB, 
yCHJIHJiaCb  3p03HH  OCpCTOBOH  30HbI  [E OJIOBHHa, 

2015], 

PeKH  tlBpOnCHCKOH  TeppHTOpHH  POCCHH 
othochtch  k  pexaM  B octoh I IO  -  E  B  pO  nC  HC  KO ro  THna 


B03H0T0  pe>KHMa.  HHX  CBOHCTBeHHO 

npoxo>K3eHHe  6ojiee  50%  roaoBoro  cToxa  3a  nepnoa 

BeceHHero  nojioBoaba.  3a  nocjie^HHe  30  JieT  bo3hbih 
pe>KHM  pex  ,3aimoH  TeppnTopHH  npeTepneji 
cepbe3Hbie  h  jmciiciihh.  3tot  nepno,3  6bm  He  tojibko 
CaMbIM  TenJIbIM,  HO  H  CaMbIM  B3a>KHbIM  3a  BpCMH 
HaSjHO^eHHH.  Ba>KHblM  C3C3CTBHCM  3TOTO  CJiy>KHT 
pocT  noTepb  Tanoro  CTOKa  h  noBbiuieHHoe  niiTaiinc 
nO,33CMIIbIX  BO.3.  y  BC.3MHCIIHC  BO,3IIOCTH 

Ma.30Bo.3iioro  nepnoaa  h  ciih/Kciihc 
3KCTpeMaJIbHOCTH  Ma.30B0,3HH  (])HKCHpyCTCH 
npaKTHnecKH  ,3.33  Bcex  pex  EBponeMcKOH 

TeppnTopHH  Pocchh  [cDpoJiOBa  h  3p.,  2015], 

OjuiaKO  ,3iina\iHKa  npcBbiiiicniHi  BepxHero 
noporoBoro  jiiaHenini  (10%  oOccncHciiiiocTH)  HMeeT 
pa3HOHanpaBJieHHbiH  xapaKTcp.  I  Ipn  stom 
KOJIHHeCTBO  3KCTpeMaJIbHO  MaHOBO.WBIX  H 
3KCTpeMaJIbHO  MIIOrOBO,3IIbIX  nepiTOJIOB  CBH3aHO 
MC/K,3y  eo6oii:  K03(])(})HHJieHT  KOppCMHHHH  3TOH 
3aBHCHMOCTH  6oJiee  0,7.  TaKHM  o6pa30M,  Kaac^aa 
pcKa,  ooaa.iaa  cbohmh  ocoOciihocthmh  Boanoro 
pe>KHMa,  HMeeT  iickvio  o6myio  xapaKTepucTHKy 
«3KCTpeMajibHOCTH»,  xapaKTepH3yiomyio  kbk 
KOJIHHeCTBO  Ma.30BO,3HH,  TaK  H  KOMIHICCTBO 
MHoroBOflHH  [E3epoBa,  KnpeeBa,  (EpoJiOBa,  2018], 

HHTepnperapoBaTb  eo,3cp>KaiiHC  (jiaKTopa  2  6e3 
,30 n 0.3 1 1  ht cjt b 1 1 bi x  ,3amibix  BecbMa  cjioikho.  Xoth, 
MOIKHO  npC.3n030/KHTb,  330  HMeHHO  pai.IHIHH  B 
OOIIICH  XapaKTepHCTHKe  «3KCTpeMaJIbHOCTH»  H  ,3aciT 
pa3JIH3HbIH  BKJTa,3  B  K0.3c6aiIHH  V3ar%  -3,33  Fe06m, 
Cu2+  H  (|)CII0.30B  B  3THX  peKaX,  MTO  TpcOyCT 
,30  n  OJT 1 1  HT  CJT  b  1 1  BI  X  HCC,3C,30BaiIHH. 

XapaKTepncTHKa  peK  Ha 

TpaHcrpaHHHHbix  nocTax  no  OTHOCHTejibHbiM 
oSbeMaM  CTOKa,  3arpa3HeHHoro 

COBOKynHOCTbH)  XHMHHeCKHX  KOMnOHeHTOB 

B  TaSHHpe  7  npc.3CTaB,3ciibi  ycpc,3iiciiiibic  ,3,33 
Bcero  nepnona  na6,3io.3CiiHH  x  a  p  a  k  t  c  p  h  ct  h  k  h 
COCTOHHHH  3arpH3IICIIIIOCTH  CTOKa,  OUCIICIIIIBIC  no 
KJiaceaM  h  paipHHaM,  a  raK/KC  ,3ana  cpc.3iiHH 
MHoro3eTH5m  onciiKa  xanecTBa  CTOKa  b  no.iax  V3ar%, 
b  eooTBeTCTBHH  c  P/(  52.24.643-2002. 
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TaQ.inna  7.  XapaKTepncTHsa  KanecTEa  penHoro  cxoKa  no  coBOKyiraocm  aarpaaHjnoniHX  aemecTB,  ycpe^peHnaa  3a  nepno#  1993-2013  it. 
Table  7.  Characteristics  of  the  quality  of  river  runoff  by  the  aggregate  of  pollutants,  averaged  over  the  period  1993-2013 
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M3  18  peK  6  Ha  TpaHcrpaHHHHbix  nocTax 
HMeiOT  cJia6o  3arpn3HeHHbiH  ctok  BToporo  KJiacca. 
3to  o.Tiia  pcKa,  TpancrpauHnnan  c  bcjiapycbio: 
MnyTi,;  h  5  pcK,  TpaHcrpaHHHHbix  c  Y KpaHiioil: 
CyaocTb,  ^ecHa,  CeilM,  ncen  h  Bopcraa.  Bothmh 
ctok  7  pex  hbjihctch  3arpH3HeHHbiM  TpeTbero  KJiacca 
paipma  «a».  K  sthm  pexaM  othochtch  3  peKH  Ha 
rpaiiHuc  c  bejiapycbio:  /Jncnp,  3anannaM  Tirana  h 
Cone;  2  peKH  Ha  rpamme  c  YnpaHHoM:  Ockoji  h 
Muyc;  a  TaKnce  2  peKH  Ha  rpaiinne  c  Ka3axcTaHOM: 
MajibiM  Yiciib  h  Hjick.  bmc  b  on  noil  peKe  Ha 
rpaiiHuc  c  Ka3axcTaHOM  b  Bojibhiom  Y3eHe  ctok 
ohchb  jarpaiiiciiiibiH  TpeTbero  KJiacca  paipma  «6». 
I  pniiibiH  ctok  neTBepToro  KJiacca  paipma  «a» 
xapaKTepeH  jua  pera  CeBepcrail  Tloiicn, 

TpaHcrpaHHHHoil  c  YKpamioH,  h  peKH  MpTbiui, 
TpaHcrpaHHHHoil  c  Ka3axcTaHOM.  Ha  rpannuc  c 
Ka3axcTaHOM  ciiic  6oJiee  rpaaiibiM  ctokom 

OTJiHHaioTCB  ,tbc  peKH.  PeKa  T060JI  HMeeT  CTOK 
neTBepToro  KJiacca  pa3pa^a  «6»  h  peKa  Yil 
OTJiHHaeTca  ohchb  rpMinbiM  ctokom  neTBepToro 
KJiacca  paipma  «b». 

3th  opeHKH  Taior  tojibko  caMyio 

o6o6memiyio  xapaKTcpHCTHKy  KanecTisa  cTOKa 
BOflbi.  Ctok  othx  peK  He  ojinopo.Tcn  h  cotcp'/Kht 
pa3JIHHHbie  7JOJIH  HaCTHHHbIX  OOBCMOB  pa3HOH 
CTeneHH  jarpainciinocTH,  KOTopbie  b  cboio  onepe.TB 
mohcho  oncuHTb  no  KJiaccaM  h  paapa.iaM  (ia6.iHna 
7).  JIa>Ke  ctok  peKH,  ohciichhbih  KaK  cjia6o 
3arpa3HeHHbiH,  coctoht  H3  Tpex,  hhth  h  .lancc  uiecTH, 
KaK  b  peKe  BopcKJia,  nacTHHHbix  oobcmob  pa3Hbix 
KJiaccoB  3arpM3HcnnocTH.  Otikiko  npco6najiaioiiicH 
TOJieM  CTOKa  HBJiaeTca  Vt;u%  BToporo  KJiacca,  a  ,io;m 
oobcmob  jarpaiiiciinoro  h  rp»3Horo  CTOKa 
HHHTOHCHO  Majia. 

Ctok  peK,  KJiaccHijiHpHpoBaHHbiH  KaK 
3arpa3HeHHbIH,  COCTOHT  H3  HHTH-CGMH  HaCTHHHbIX 
oobcmob.  B  cTOKe  othx  peK  3aMeTHo  yMeHbineHHe 
V 3ar%  BTOpOTO  KJiaCCa  H  yBCJIHHCHHC  HaCTHHHbIX 
oobcmob  jarpaiiiciiiioro  h  ohchb  jarpaanciinoro 
CTOKa  TpeTbero  KJiacca  paipmois  «a»  h  «6»,  a  b 
HeKOTopbix  cjiynanx  h  rpiBHoro  ctokb  bo.tbi 
neTBepToro  KJiacca  paipma  «a».  I  Ipn  stom  toth 
ycJiOBHO  hhctoto  CTOKa  nepBoro  KJiacca  h  oneHb 
3arpa3HeHHoro  CTOKa  neTBepToro  KJiacca  paipma 
«6»  H  «B»  MHHHMaJIbHbl. 


B  CTOKe  peK,  opeHemioM  KaK  rpaaiiBiH 
neTBepToro  KJiacca  paipma  «a»  h  paipma  «6», 
nacTHHHbie  oobCMbi  nepBoro,  BToporo  h  TpeTbero 
KJiaccoB  o6ohx  paipmois  cymecTBeHHo 
yMCHBIIiaiOTCM,  B  TO/KC  BpCMH  VBCHHHHBaiOTCH  TOTH 
6oJiee  jarpajucinibix  nacTHHHbix  oobcmob 
neTBepToro  KJiacca  «a»,  «6»  h  «b».  B  cjiynae  oneHb 
rpn3Horo  CTOKa,  KaK  b  peKe  Yil,  yBCHHHHBaioTCM 
Tojih  ero  nacTHHHbix  oobcmob  neTBepToro  KJiacca 
pa3pafla  «r»  h  Ta>KC  rnrroro  KJiacca. 

B  TaoJiHuc  8  npcncTaBHcnbi  x a p a k t c p h ct h k h 
KanecTBa  penHoro  CTOKa  bo.thbix  chctcm  no  hx 
npHHa/JJie>KHOCTH  K  COOTBeTCTByiOmeH  BOJIHOH 
CHCTeMe  h  npHBCHCHbi  jiainibic  0  coctohhhh 
3arpH3HeHHOCTH  HX  CTOKa. 

06pamaeT  Ha  ce6a  BHHMaHHe,  hto  ctok  peK 
bothoh  cHCTeMbi  Tlncnp  -  Mcpnoc  Mope  b  uiecra 
TpaHcrpaHHHHbix  nyHKTax  mbthctch  cJia6o 
3arpa3HeHHbiM  BToporo  KJiacca  h  tojibko  b  jibvx 
(peKH  ^Henp  h  Cone)  ctok  opeHHBaeTca,  KaK 
larpa  incinibiH  TpeTbero  KJiacca  paipma  «a». 

K  3arpa3HeHHOMy  CTOKy  TpeTbero  KJiacca 
pa3pafla  «a»  othochtch  ctok  peK  bo.thbix  chctcm: 
Ypaji  -  KacniiHCKoro,  A30bckoto  h  bajiTHHCKoro 
MopeS,  a  TaK>Ke  bo.thoh  CHCTeMbi  KaMbirn  - 
CaMapcKHX  03ep.  McKJnoneHHeM  hbjimctcm  ctok  peKH 
Bojibuioil  Y3eHb,  KOTopbiil  hbjihctch  oneHb 
3arpn3HeHHbiM  TpeTbero  KJiacca  par  pm  a  «6». 

Ctok  peK  b  bothoh  CHCTeMe  MpTbiui  -  06b  - 
KapcKoe  Mope  rpajiibiil  h  oneHb  rpMsiibiil 
neTBepToro  KJiacca  paipmoB  «a»,  «6»  h  «b». 

B  bothoh  CHCTeMe  CeBepcrail  TJoHeu;  -  /(oh  - 
A30BCKoe  Mope  peKa  CeBepcrail  ^oHeu;  h  ee  npHTOK 
HMeiOT  pa3Hbie  x a p a kt c p h ct h k h  CTOKa.  Ctok  peKH 
rpH3Hbiil  neTBepToro  KJiacca  paipma  «a»,  a  ctok 
npHTOKa  jarpajiiciiiibiH  TpeTbero  KJiacca  paipma 
«a».  Ohh  nepeceKaioT  rocyTapcTBeHHyio  rpannny  b 
npoTHBonoJioncHbix  HanpaBjiemrax. 

CjieTyeT  oTMeTHTb,  hto  non™  Bee  pera,  ctok 
KOTopbix  othochtch  ko  BTopoMy,  TpeTbeMy  raaccy 
pa  jpH.TOB  «a»  h  «6»,  KpoMe  peK  Muyc  h  Mjick,  TeKyT 
H3  Pocchh  b  coceTHne  rocyTapcTBa.  Bee  pera 
neTBepToro  raacca  pajpmois  «a»,  «6»  h  «b», 
TpaHcrpaHHHHbie  c  YKpaHHoil  h  Ka3axcTaHOM,  Hecyr 
cboh  rpHjiibic  h  oneHb  rpaaiiBic  bo.tbi  H3 
conpeTeJibHbix  rocyTapcTB  b  Pocchio. 
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Ta6jinua  8.  CpaBHeHHe  xapaKTepncTHK  KauecTBa  pcunoro  ctokb  bo/hibix  chctcm,  BbiHHCJieHHbix  no 
coBOKynHocTH  larpjnujuoniHx  bciiicctb 

Table  8.  Comparison  of  water  systems  according  to  the  characteristics  of  river  flows,  calculated  by  the  totality 
of  pollutants 


BoaHaH  CHCTeMa 

PeKH  11  HanpaBJiemie 
TeiemiH* 

XapaKTepiicTiiKa  CTOKa 

BOflbl 

Kjiacc 

Pa3paa 

HpTbirn  -  06b-  KapcKoe  Mope 

HpTbim  (+) 

1  panibin 

4  «a» 

To6oji  (+) 

1  panibin 

4  «6» 

Yn  (0) 

Ouciib  rpa3Hbin 

4  «B» 

p.  Ypan  -  KacnnncKoe  Mope(+) 

HneK (+) 

3arpa3HeHHbin 

3  «a» 

KaMbirn  -  CaMapcKne  03epa. 

Manbin  Y3eHb  (-) 

3arpa3HeHHbin 

3  «a» 

Eonbmon  Y3eHb  (-) 

Ohchb  3arpa3HeHHbin 

3  «6» 

Hnenp  -  HepHoe  Mope 

Hnenp  (-,0) 

3arpa3HeHHbin 

3  «a» 

Co>k  (0) 

Sarpanicinibin 

3  «a» 

BopcKJia  (-) 

Cna6o  larpjnucuubin 

2 

AecHa  (-) 

Cna6o  'larpaancnnbiH 

2 

ncen  (-) 

Cna6o  iarpjnucuubin 

2 

HnyTb  (-,0) 

Cna6o  larpjnucuubin 

2 

CehM  (-) 

Cna6o  iarpjnucuubin 

2 

CyuocTb  (-) 

Cna6o  iarpjnucuubin 

2 

A30BCKoe  Mope 

Mnyc  (+) 

Sarpaancinibin 

3  «a» 

CeBepcKHH  /JoHeu  -  /1,oh  - 
A30BCKoe  Mope 

CeBepcKnn  JdoHen;  (+) 

1  panibin 

4  «a» 

Ockoji  (-) 

3arpa3HeHHbiH 

3  «a» 

EanTHncKoe  Mope 

3anaaHaa  Hanna  (-) 

Sarpaancinibin 

3  «a» 

*  I  IpuMCHaiiHe:  (0)  -  peica  tchct  b/ioub  rpaHnubi,  (-)  -  H3  Pocchh  b  norpaunHuoc  rocynapcTBO, 
(+)  -  H3  norpaHHHHoro  rocytiapcTBa  b  Pocchio. 


Tafkiima  9.  Marpnua  ocHOBHbix  (fjaKTopoB,  onpc/ieuaioninx  BapbnpoBaHne,  ycpcnncnubix  3a  nepnoji  1993- 
2013  IT.  UaCTHHHbIX  OObCMOB  CTOKa,  3arpa3HeHHbIX  COBOKynHOCTbK)  XHMHHeCKHX  KOMnOHeHTOB  H 
paxiHuaioiiinxca  no  KJiaccaM  n  paipa/iaxi,  b  pany  BoccMiianuaTH  TpancrpauHiubix  pex 


Table  9.  Matrix  of  the  main  factors  determining  the  variation,  averaged  over  the  period  1993-2013,  of  the 
partial  volumes  of  runoff  contaminated  by  sets  of  hydrochemical  components  and  estimated  by  classes  and 
ranks  for  eighteen  transboundary  rivers 


IlepeMeHHbie  (o6beM,  KJiacc 
h  pa3paa) 

Ec3  BpaiiH‘11  iiu  (|>a Kiopin.ix  oceii 

Ilocjie  Bpamciuin  (JiaKTopHbix 

oceii 

<PaKTop  1 

<l>aKTop  2 

<PaKTop  3 

<PaKTop  1 

<PaKTop  2 

<PaKTop  3 

V  3ar%  1 

0,594275 

0,040590 

-0,211237 

-0,571608 

-0,242521 

-0,117811 

V 3ar%  2 

-0,824133 

-0,195251 

0,394340 

0,898144 

0,200425 

0,161213 

V3ar%  3  «a» 

-0,461508 

0,756775 

-0,268650 

-0,064908 

0,923935 

-0,001487 

V 3ar%  3  «6» 

-0,634932 

-0,466022 

-0,512902 

0,275010 

0,105333 

0,892557 

V 3ar%  4  «a» 

-0,548591 

-0,478674 

-0,602295 

0,160748 

0,069866 

0,928504 

V3ar%  4  «6» 

-0,608128 

-0,402107 

0,551481 

0,903811 

-0,122354 

0,061605 

V 3ar%  4  «B» 

-0,773550 

0,298268 

0,058705 

0,502667 

0,649147 

0,129322 

V 3ar%  4  «D> 

-0,781917 

0,521887 

-0,065542 

0,363399 

0,862796 

0,107612 

Hona  o6meii  uncncpcHH,  % 

44,11 

19,77 

15,12 

30,51 

26,87 

21,63 
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rpynnHpoeaHHe  18  peK, 

TpaHcrpaHHHHbix  c  YKpaHHOH,  BeJiapycbio  h 
Ka3axcTaHOM,  no  nacTHHHbiM  oSbeMaM 
CTOKa,  3arpji3HeHHbiM  COBOKynHOCTbK) 
xHMHHecKHx  KOMnoHeHTOB,  h  opeHeimbiM  no 
KJiaccaM  n  pa3pn/iaM 

H3  TaSjiHiibi  9  c;Tc;iycT,  hto  Ha  BapbupoBannc 
HaCTHHHbIX  OObCMOB  CTOKa  B  TpaHCTpaHHHHblX 
nyHKTax  BoccMiiarmaTH  pcK,  aarpaancinibix 
COBOKynHOCTbK)  XHMHHCCKHX  KOMnOHeHTOB,  H 
OTJIHHaiOmHXCH  no  ypOBHK)  'larpHSHCHHOCTH,  B 
OCHOBHOM  OKa3bIBaeT  BJIHHHHe  (})aKTOp  L  CoCTaB 


(JjaKTopa  Bbipa>KeH  ucpc3  BbijicJTcnnbic  b  Tabjimje 
nOJiy>KHpHbIM  HipH(})TOM  HaCTHHHbie  oSbeMbl  CTOKa, 
BToporo  h  HCTBcpTbix  KJiaccoB.  3tot  (})aKTOp 
cocTaBJiaeT  6oJiee  44%  cyMMapHOH  jiHcrrcpcmi. 
cDaKTop  2  cocTaBnaeT  hcmhoto  bonee  19% 
cyMMapHOH  .THcncpcHH  h  peanH3yeTca  ucpci  aonro 
V 3ar%  TpeTbero  KJiacca  paipajia  «a».  YMeHbmeHHe 
poJiH  (})aKTopa  1  nyTeM  BpamcnHH  oceii,  ycHJiHBaeT 
3IiaHCHHC  V 3ar%  HCTBCpTOTO  KJiaCCa  paipJHia  «T».  Elo 
HHCJieHHbiM  jiiaHCHHJi m  nepBbix  ,iByx  (J>aKTopoB 
6bmo  npoHjBcnciio  rpynnHpoBaHHe  (pHcynoK  4) 
cnynaeB  (Tpancrpaumuibix  nyHKTOB  peK). 


PncyHOK  4.  I  IpoeKipra  cJiynaeB  (Tpancrpanuunbix  nyHKTOB  peK)  b  k o o p ,t h n aT ax  rjiaBHbix  (|)aKTopoB, 
onpcncJunoiUHX  BapbupoBanue  ycpcjincinibix  3a  1993-2013  rr.  nacTHHHbix  ookcmob  CTOKa,  larpjnncnnbix 
COBOKynHOCTbK)  XHMHHeCKHX  KOMnoHeHTOB,  H  OUCHCIIHbrX  no  KJiaccaM  H  paapflJiaM,  b  pH,iy  b 0 c c m n a jz n aT H 
TpaHcrpaHHHHbix  peK.  Mn.icKCbi  cooTBeTCTByioT  peKaM:  1  -  MpTbiui,  2  -  HnyTb,  3  -  3arra,miaa  TlBHiia, 

4  -  CeBepcKHH  ^oHeu;,  5  -  ,fl(Henp,  6  -  JdecHa,  7  -  To6oji,  8  -  CehM,  9  -  BojibinoM  Y3eHb,  10  -  HjieK, 

1 1  -  Ockoji,  12  -  Yh,  13  -  Coac,  14  -  CyaocTb,  15  -  Mnyc,  16  -  Majibiil  Y3eHb,  17  -  Bopcicia,  18  -  ElceJi 
Figure  4.  Projection  of  cases  (transboundary  river  points)  in  the  coordinates  of  the  main  factors  determining 
the  variation  of  the  partial  runoff  volumes  averaged  for  1993-2013  contaminated  with  totallity  of 
hydrochemical  components  and  estimated  by  classes  and  categories  for  18  transboundary  rivers.  Indexes 
correspond  to  rivers:  1  -  Irtysh,  2  -  Iput,  3  -  Zapadnaya  Dvina,  4  -  Seversky  Donets,  5  -  Dnipro,  6  -  Desna, 
7  -  Tobol,  8  -  Seim,  9  -  B.  Uzen,  10  -  llek,  1 1  -  Oskol,  12  -  Uy,  13  -  Sozh,  14  -  Sudost,  15  -  Mius, 

16  -  M.  Uzen,  17  -  Vorskla,  18  -  Psel 

Kax  bmjiho  Ha  pncyHKe  4  bjiojtb  och  (j)aKTopa  1  larpaincimocTH  CTOKa.  I  IpocKUHH  peK  HnyTb  (Tomca 
paroKHpoBaHbi  npocKium  peK  no  B03pacTaHHio  2),  CynocTb  (TOHKa  14),  Jfcciia  (toukti  6)  h  nceji 
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(TOHKa  18)  c  ycnoBHO  hhctmm  ctokom  BToporo 
KJiacca  npn  npojiBHaceHHH  no  ocn  BnpaBO 
CMCIIXIOTCX  SoJIbHIHM  KOJIHHeCTBOM  nyHKTOB  C 
3arpa3HeHHbiM  ctokom  TpeTbero  KJiacca  paipxjia  «a». 
JEltcc  npoepnpyioTca  nyHKTbi  peK  HpTbini  (TOHKa  1), 
CeBepcKHH  Honcu  (TOHKa  4),  To6oji  (TOHKa  7)  n  Yil 
(TOHKa  12),  HMeiOmHX  rpa3HbIH  CTOK  MCTBCpTOTO 
KJiacca  paipxjiOB  «a»,  «6»  n  «b».  3iy 

3aKOHOMepHOCTb  HapymaioT  npocKiuin  Tpex  peK, 
KOTopbie  pacno.io'/Kcnbi  b  ncirrpc  o6jiaKa  tohck  c 
3arpu3HeHHbiM  ctokom  peK  TpeTbero  KJiacca  paipxjia 
«a».  3to  peKH  CeiiM  n  Bopcioia  c  ycJiOBHO  hhctbim 
ctokom,  n  peKa  Eojimhoh  Y3eHb  c  ohciib 
3arpji3HeHHbiM  ctokom  TpeTbero  KJiacca  paipxjia 
«6».  CymecTBeHHo  b.thxct  Ha  BepTHKaiibHoe 
paCnOJTO'/KCHHC  npOCKUHH  peK  (J)aKTOp  2,  B03M0HCH0 
ero  BJinaHne  CKaibiBacTcx  n  b  jiaimoM  cjiynae. 

TaKHM  o6pa30M,  rpynnnpoBaroie  peK  no 
nacTHHHbiM  oobCMaM  cTOKa,  3arpx3iiciiiibiM 
COBOKynHOCTblO  XHMHHCCKHX  KOMnOHeHTOB  H 
opeHeHHbiM  no  KJiaccaM  n  paipxjiaM,  He  CBXiano  c  nx 
BOflHbiMH  cncTeMaMH.  nepeMeHHbie  xicxxiorcx 
opeHOHHbiMH  xapaKTepncTHKaMH  ctokb  n  o6a 

rpynnbi  Bomiax  cncTeMa 

1  06b— >KapcKoe  Mope 

2  Ypaji— >KacnnncKoe  Mope 

3  KaMbiin-CaMapcKne  03epa 

4  ))Henp  -  BepHoe  Mope 

5  EajiTHHCKoe  Mope 

6  A30BCKoe  Mope 

7  4(oh— >•  A30BCKoe  Mope 


(|)aKTopa  ncpc3  hhx  MoryT  rpynnnpoBaTb  peKH 
TOJibKo  no  6ojiee  o6o6meHHbiM  ouciiohhbim 
noKajarcJixM. 

BbiBOAbi 

1  C  noMombio  AnK  una  BoccMiiajinaTH  peK 
Poccnn,  TpaHcrpaHHHHbix  c  EeJiapycbio,  YKpaHHon 
n  Ka3axcTaHOM  6biJin  paccHHTaHbi  hojih  o6beMOB 
CTOKa  peK  (V  3ar%),  larpxincinibix  jiBcuajniaTbio 
eflHHHHHbIMH  XHMHHCCKHMH  KOMnOHeHTaMH,  H 

ycpe^HeHbi  3a  1993-2013  rr. 

1 . 1  Mepon  cxojiCTBa  MC>K,iy  cpaBHHBaeMbiMH 
peKaMn  XBHJiacb  Koppc.TXHHOiniax  waTpuna,  koto  pax 
o6pa6aTbiBanacb  no  MCTOjiy  rjiaBHbix  KOMnoHeHT,  b 
pe3yjibTaTe  Hero  6biJia  noJiyneHa  MaTpnna  rjiaBHbix 
(JiaKTopoB,  Bbipaxcaiomax  cocTaB  (J)aKTopoB  ncpci 
ncxojinbic  nepeMeHHbie. 

noKa3aHO,  hto  jib  a  rjiaBHbix  (|)aKiopa, 
COJICp'/KailHC  KOTOpblX  Bbipa'/KCHO  Mcpci  (juiyKTyannH 
V 3ar%  n.I X  CJIHHHHHblX  XHMHHCCKHX  KOMnOHeHTOB  B 
pxjiy  b  o  cc  m  h  a  ,i  n  aT  h  TpaHcrpaHHHHbix  peK, 
oobc.iHnxioT  peKH  no  hx  n p h n an.i ok n o c t h  k 
COOTBeTCTByiOmeH  BOJIIIOH  CHCTeMe: 

PeKH 

HpTbiui,  To6oji,  Yfi 
HjieK 

Eojibiuoil  Y3eHb,  Majibifi  Y3eHb 

Tlncnp,  Coik,  BopcKJia,  /Iccna,  ElceJi,  HnyTb,  CeiiM,  Cy.iocTb 

3anajniax  24 n n n a 

Muyc 

CeBepcKHH  iloncn,  Ockoji 


Han6oJiee  hctko  b.io.ib  och  (|)aKiopa  2 
pa3jic.TH.THCb  peKH  Pocchh,  TpaHcrpaHHHHbie  c 
Ka3axcTaHOM.  Ohh  pa3nc.Ti1.THCb  Ha  HCTbipe  rpynnbi 
no  pacxojjaM  bojjm,  njiomajjH  Bojjoc6opoB  h  Mojiynio 
CTOKa,  HTO  rOBOpHT  0  TeCHOH  CBX3H  KaHeCTBa  CTOKa 
peK  c  6acceiiHOBbiMH  reocncTeMaMH. 

1.2  B  Koop.THiiaTax  jjByx  rjiaBHbix  (JiaKiopoB, 
concp/KaiiHc  KOTopbix  BBipa>Kcno  ncpca  (|).TyKTyaiiHH 
V 3ar%  JT.TX  CJIHHHHHblX  XHMHHCCKHX  KOMnOHeHTOB, 

pera  bojihoh  cHCTeMbi  4(Henp  -  Mcpnoc  Mope 
pa3jieJiHJiHCb  Ha  5  rpynn,  TaKxce  OT.THHaioiiiHxcx  no 
BeJiHHHHaM  cpejiHHX  3a  nepnoji  1993-2013  rr. 
pacxojiOB  CTOKa  peK,  jiiaHcniixM  Mony.Tcil  CTOKa  h  no 
ruiomajixM  Bojioc6opoB 


3tot  (JiaKi  eme  pa3  no.TTBcp/KjiacT,  hto 
(JlOpMHpOBaHHe  HO.TCH  OObCMOB  peHHOTO  CTOKa 
BOJIbl,  HMeiOHIHX  CBepXHOpMaTHBHbie  KOHIieHTpailHH 
OTjieJibHbix  3arpx3iixioiiiHX  BemecTB,  xb.txctcx 
KOHeHHbiM  pe3yjibTaTOM  KpyroBopoTa  BemecTBa  h 
3HeprHH  bcch  6acceilHOBOH  reocncTeMbi. 

2  41™  BoceMHajmaTH  peK  Pocchh, 

TpaHcrpaHHHHbix  c  EeJiapycbio,  YnpainioH  h 
Ka3axcTaHOM,  c  noMombio  AEIK  6biJiH  paccHHTaHbi 
nacTHHHbie  oobCMix  CTOKa,  jarpxjiiciiiibic 
COBOKynHOCTblO  XHMHHCCKHX  BeilieCTB.  3naHCHHX 
(V 3ar%)  6buiH  TaKxce  ycpejiHeHbi  3a  1993-2013  rr.  h 
oijeHeHbi  no  KJiaccaM  h  paipxjiaM  b  cootb6tctbhh  c 
P24  52.24.643-2002.  PaccHHTaHa  Taose  cpcjuixx 
m  n  o  r  o  .t  e  t  n  x  x  x  a  p  a  k  t  e  p  h  ct  h  k  h  coctoxiihx 
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3arpa3HeHHOCTH  hx  CTOKa,  ouciiciniaa  no  KJiaccaM  n 
paipa/iaw. 

2.1  EIoKa3aHO,  no  ctok  pcK  bojihoh  cncTeMbi 
Jlncnp  -  Mcpnoc  Mope  b  niecra  TpancrpannHUbix 
nyHKTax  HBjiseTca  cJia6o  jarpMuicinibiM  BToporo 
KJiacca  n  TOJibKO  b  jmyx  (peKH  Jlucnp  n  Co>k)  ctok 
ouciiMBacTCH,  KaK  larpHincnnbiH  TpeTbero  KJiacca 
paipjma  «a». 

Ctok  peK  b  bo^hoh  chctcmc  Hpram  -  06b  - 
KapcKoe  Mope  rpn3HbiH  n  ohchb  rpauHbiH 
MCTBcpToro  KJiacca  paipjniOB  «a»,  «6»  n  «b».  K 
rpa3HOMy  CTOKy  HCTBcpToro  KJiacca  paipjuia  «a» 
OTHOCHTca  peKa  CeBepcKnn  Jloncu  bojihoh  chctcmbi 
^oh  -  A30BCKoe  Mope.  Ctok  peK  ocTanbHbix  Bo^Hbix 
CHCTeM  OTHOCHTCH  K  3arpH3HeHHOMy  TpeTbero 
KJiacca  b  ochobhom  paipjrjia  «a». 

2.2  Bee  peKH,  ctok  KOTopbix  othochtch  ko 
BTopoMy,  TpeTbeMy  KJiaccy  paipajiOB  «a»  n  «6», 
KpoMe  peK  Muyc  n  UneK,  TeKyT  H3  Pocchh  b 
coce.miHc  rocyjiapcTBa.  Bee  peKH  HCTBcpToro  KJiacca 
paapjt.iOB  «a»,  «6»  n  «b»,  TpaHcrpaHHHHbie  c 
y KpaHHoii  n  Ka3axcTaHOM,  HecyT  cboh  rpanibic  n 

JlHTepaTypa 

Fonoetma  O.M.  Ic  o  3  k  oji  orane  c  k  h  c  npo6jieMbi 
noBepxHOCTHbix  bo.i  KypcKon  oSjiacTH  //  I  faynno- 
h  c  c  ji  c  n  o  b  aT  c  ;i  b  c  k  h  c  nydjiHKauHH.  2015.  T.  1. 
M3  (23).  C.  44-51. 

FocydapcmeeHHbiu  eodnuii  Kadacmp:  OcHOBHbie 
nmpoJiornnecKHe  xapaKTepncTHKH  (3a  1971-1975 
rr.  n  Becb  nepno^  HaSjnofleHnn):  b  20-th  t.  T.  15. 
AjiTaii,  Sanajinaa  Cn6npb  n  CeBepHbin  Ka3axcTaH: 
b  3  Bbin.  Bbin.  3.  Hidkhhh  HpTbini  n  I  Iidkhjui  06b  / 
EIo/i  pea.  H.H.  P oMaHneHKo .  JI.:  rnapoMeTeon3aaT, 
1978.  129  c. 

FocydapcmeeHHbiu  eodnuii  Kadacmp :  MHoroJieTHne 
jiamibic  0  pokhmc  n  pecypcax  noBepxHOCTHbix  bo,i 
cynin:  b  20-th  t.  T.  1.  PCOCP:  b  26  Bbin.  Bbin.  2. 
bacccHii  Tlncnpa.  JI.:  In  a  p  0  m  ct  c  0  h  i  ji  aT ,  1984. 
148  c. 

E3epoea  H.H.,  Kupeeea  M.E.,  Oponoea  H.JJ. 
IlaBOaOHHblH  CTOK  H  eTO  pOJIb  B  H3MeHeHHH 
coBpeMeHHoro  Boanoro  peiKHMa  peK  EBponeScKoM 
TeppHTopHH  Pocchh  //  C6opHHK  TpyaoB 
KOHcjiepeHpHH  «BTopbie  BHHorpaaoBCKHe  htchiw 
«HcKyccTBo  rHapojiorHH»  (r.  CaHKT-IleTep6ypr, 


ohchb  rpH3Hbie  Bo.ibi  H3  conpeaejibHbix  rocyaapcTB 
B  PoCCHK). 

2.3  Ctok  peK  He  oanopoaeH  h  coaepmiT  ot 
Tpex  ao  BOCbMH  HaCTHHHbIX  o6beMOB  pa3HOH 
CTeneHH  iarpauicnnocTH,  KOTopbie  b  cboio  onepeab 
onencHbi  no  KJiaccaM  h  paipajiaM. 

C  noMombio  (j>aKTopHoro  aHajiH3a  noKa3aHO, 
hto  rjiaBHbie  c|)aKTopbi  nepe3  nacTHHHbie  o6beMbi  He 
rpynnHpyioT  peKH  b  cootb6tctbhh  c  bohhbimh 
CHCTeMaMH.  IlepeMeHHbie  hbjhiiotch  oiichohiibimh 
xapaKTepncTHKaMH  CTOKa  h  rjiaBHbie  (J)aKTopbi, 
Bbipa’/Kcinibic  nepe3  hhx,  MoryT  rpynnHpoBaTb  peKH 
TOJibKO  no  6ojiee  o6o6meHHbiM  ohchohiibim 
noKa3aTeJi5iM. 

3.  TaKHM  o6pa30M,  ana  niyacm-ra 
B3aHMOCBH3H  BeJIHHHH  o6beMOB  peHHOTO  CTOKa 
BO.Ibl,  HMeiOmHX  CBepXHOpMaTHBHbie  KOHUCHTpaHHH 
jarpasnaioinHx  bgiiicctb,  c  coctohhhcm 
perHOHajibHbix  reocncTeM  hcooxojihmbi  o6e 
XapaKTepHCTHKH  KaiCCTBa  CTOKa,  TaK  KaK  OHH 
aonoJiHaioT  apyr  apyra. 
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AHHOTaitHfl.  AKTHBHOe  OCBOeHHe  ropHbix 
TeppHTOpHH  Ha  McpriOMOpCKOM  CKJIOHe  rnaBHOrO 
KaBKa3CKoro  xpebTa  TpcdycT  KauccTBcniioro 
BbinOJIHeHHa  HH'/KCHCpHO- 

riijip  O  M  CT  C  0  p  0  n  0  r  H  H  C  C  K  H  X  H3I>ICKaiIHH.  B 

^eiicTByionieM  CBozte  npaBHJi  Cn  131.13330.2012 

«CTpoHTeJibHaa  KJiHMaTOJiorHa»,  JtBJunomHHCJi 

aKTyanH3HpoBaHHOH  Bcpcncii  CHhH  23-01-99, 
OTCyTCTByeT  k ji h m uthhcck o c  MHKpopaHOHHpoBaHHe 
TeppHTOpHH  EoJIbHIOTO  KaBKa3a  H  TeppHTOpHH, 
conpH/KciniBix  c  noceJiKOM  KpacHaa  I  lonana.  3tot 
npoOcn  npuBOHHT  k  cepbenibiM  oniHOKaM  npn 
npoeKTHO-H3biCKaTeJibCKHX  paooTax,  CBniannux  c 
HCnOJlKJOBaHHeM  HCBCpiIBIX  jliaHCHHH 

MeTeopoJiorHnecKHX  xapaKTcpHCTHK.  iHuanajon 
BBICOT,  OXBaHCHHBIX  CTpOHTCJIbHOH  HCHTCnbHOCTBIO, 

3aHHMaCT  T eppHTOpHK)  OT  550  flO  2200  M.  B  3TOM 
HHarraionc  jnaHcnna  m  ct  c  o  p  on  o  r  h  h  c  c  k  h  x 

xapaKTepncTHK  himchhctcji  b  ohciib  Oojtkttthx 
npc.icnax.  I  IpcnnaracTCM  MCTonHKa 

KJiHMaTHnecKoro  paiioHHpoBaHHa  TeppHTOpHH 
ropHbix  paiioiiOB  Ha  npHMepe  OHiiiT-OniTcncKOH 
ropHOH  rpynnbi  h  nnaTO  JIaroHaKH.  KnuMaTunccKoc 
paHonupoBaiiHC  BbiuieyKa3aHHbix  ropHbix 
TeppHTOpHH  BbinojiHeHo  Ha  ocHOBe  HiyncriHH 
BepTHKaJlbHOH  30HaJIbHOCTH  flJia  McpiIOMOpCKOrO  H 
CeBepHoro  ckjiohob  EoJibinoro  KaBKa3a  c 
HcnoJib30BaHHeM  nainibix  3Kcnc,THHHOinibix 
Hccne/iOBaHHH,  npoBeaeHHbix  b  20 1 5  h  20 1 6  rr.  npn 
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CLIMATE  OF  THE  CAUCASUS 
MOUNTAINOUS  COUNTRY. 
CLIMATE  CHARACTERISTICS  OF 
THE  FISHT-OSHTEN  MOUNTAIN 
GROUP  AND  THE  LAGONAKI 
PLATEAU 
Georgy  L.  Morozov 
Chief  project  engineer,  Sochi,  Russia 
gabion@list.ru 

Abstract.  Active  development  of  mountain 
territories  on  the  black  sea  slope  of  the  Main 
Caucasian  ridge  requires  high-quality  engineering 
and  hydrometeorological  surveys.  In  the  current  Set 
of  rules  of  SP  131.13330.2012  "Construction 
climatology",  which  is  an  updated  version  of 
SNiP  23-01-99,  there  is  no  climate  microdistricting 
of  the  Greater  Caucasus  and  territories  associated 
with  the  settlement  Krasnaya  Polyana.  This  gap  leads 
to  serious  errors  in  design  and  survey  work 
associated  with  the  use  of  incorrect  values  of 
meteorological  characteristics.  The  range  of  heights 
covered  by  construction  activities  covers  an  area 
from  550  to  2200  m.  In  this  range,  the  values  of 
meteorological  characteristics  vary  within  very  large 
limits.  A  method  of  climatic  zoning  of  the  territory 
of  mountain  areas  is  proposed  on  the  example  of  the 
Fisht-Oshten  mountain  group  and  the  Lagonaki 
plateau.  Climate  zoning  of  the  above-mentioned 
mountain  territories  was  performed  based  on  the 
study  of  vertical  zoning  for  the  black  sea  and 
Northern  slopes  of  the  Greater  Caucasus  using  data 
from  expedition  studies  conducted  in  2015  and  2016. 
During  the  climatic  zoning  of  the  mountain 
territories  of  the  Greater  Caucasus,  a  number  of 
climatic  regions  were  identified  that  are  not  included 
in  SP  131.13330.2012.  5  new  climatic  regions  are 
proposed,  which  are  necessary  for  the  climatic 
zoning  of  the  black  sea  and  Northern  slopes  of  the 
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KJlHMaTHHeCKOM  paHOHHpOBaHHH  TOpHblX 

TeppHTopHH  Bojibuioro  KaBKa3a  6bm  BbiHBJieH  p nn 
KJlHMaTHHeCKHX  paHOHOB,  KOTOpbie  OTCyTCTByiOT  B 

CEI  131. 1 3330.20 12.  IfpenJioHceHo  5  hobux 

KJlHMaTHHeCKHX  paHOHOB,  BbTJICJTCHHC  KOTOpbIX 
HCOOXOJIHMO  npH  KJI H M clT H  H  C  CK 0  M  paHOHHpOBaHHH 
lepHOMopcKoro  h  CeBepHoro  ckjiohob  KaBKa3a. 
AHajiH3  pacnpc;zc;TCFiHfl  ocajiKOB  noKa3an,  hto  riw 
lepHOMopcKoro  CKJioHa  KaBKa3a  (b  npcncnax 
paccMaTpHBaeMOH  TeppHTopHH)  cyiuccTBycT  cTporo 
onpcncjicnnaa  3aBHCHMOCTb  hx  pacnpeneJieHHa  c 
BbICOTOH  MeCTHOCTH.  TaKaH  >Ke  3aBHCHMOCTb 
cymecTByeT  h  ana  CeBepHoro  CKJioHa  KaBKa3a.  Ilo 
Mepe  nojibCMa  b  ropbi  HopMbi  ocajiKOB 
yBeJIHHHBaiOTCH.  Ba'/KHO  OTMeTHTb,  HTO  aScOJHOTHOe 
KOJiHHecTBo  oca^KOB  h  hx  pacnpeneJieHHe  no 
BbicoTe  (BepTHKanbHaa  lonarbiiocTb)  p,iw 
lepHOMopcKoro  h  CeBepHoro  CKJioHa  -  pa3Hbie. 
CocTaBJieHa  KapTa  KJiHMaTHnecKoro 

paHOHHpOBaHHH  bojibuioro  KaBKa3a.  B  pe3ynbTaTe 
npoBe^eHHOH  paooTbi  npenjraracTCH  BHecra 
flonojmeHHH  b  npHJio>KeHHe  b  CI1  131. 1 3330.20 12. 
KjiiOHeBbie  CJioea:  KaBKai;  CeBepHbin  ckjioh; 
BepHOMOpCKHH  CKJIOH;  KJIHMaTHHeCKOe 

paHOHHpoBaHHe;  KJiHMaTHnecKHH  panoH; 

HHHCeHepHbie  H3bICKaHHH 

BBe/ieHHe 

B  HacToauiee  BpeMH  KanHTajibHbiM 
CTpOHTeJIbCTBOM  OXBaTbIBaeTCH  Bee  6oJIbUiaH 
TeppHTopHH  KpacnonapcKoro  Kpan.  B  KDikhom 
OcncpanbHOM  Oxpyre,  non™  noJiHOCTbio  ocbohb 
npcnropbn,  oho  npojiBHracT cm  Bee  Bbirne  b  ropbi 
Bojibuioro  KaBKa3a. 

AKTHBHOe  OCBOeHHe  TOpHblX  TeppHTopHH  Ha 
BepHOMOpCKOM  CKJIOHe  rjiaBHOTO  KaBKa3CKOTO 
xpeSTa  Hanajiocb  b  1 999  r.  co  CTponreJibCTBa 
cnopTHBHo-peKpeaHHOHHbix  KOMnjieKcoB  b  panoHe 
KpacHOH  IloJiHHbi  AflJiepcKoro  paiioHa  r.  Cohh,  a  c 
2003  r.  iianaTO  KanHTanbHoe  CTpoHTeJibCTBO 
HayHHoro  pempa  «bHOC(J)epa»  Ha  janannoM  oTpore 
r.  cPhiiit. 

CBoero  MaKCHMyMa  oho  nocTHracT  b 
2007-2014  rr.  npn  CTpoHTeJibCTBe  ojihmhhhckhx 
o6beKTOB  ropHoro  KJiacTepa  3hmhch  OjinMnnajibi 
2014  r.  3to  CTpoHTeJibCTBO  Benocb  Ha  xpeorax 


Caucasus.  Analysis  of  precipitation  distribution  has 
shown  that  for  the  black  sea  slope  of  the  Caucasus 
(within  the  territory  under  consideration)  there  is  a 
strictly  defined  dependence  of  their  distribution  with 
the  height  of  the  terrain.  The  same  relationship  exists 
for  the  Northern  slope  of  the  Caucasus.  As  you  climb 
into  the  mountains,  precipitation  rates  increase.  It  is 
important  to  note  that  the  absolute  amount  of 
precipitation  and  its  distribution  by  height  (vertical 
zoning)  for  the  black  sea  and  Northern  slopes  are 
different.  A  map  of  the  climate  zoning  of  the  Greater 
Caucasus  has  been  compiled.  It  is  proposed  to  make 
additions  to  Appendix  B  of  SP  131.13330.2012. 


Keywords:  Caucasus;  Northern  slope;  Black  Sea 
slope;  climate  zoning;  climatic  region;  engineering 
surveys 

An6ra  h  IlcexaKO  b  panoHe  KpacHOH  IloJiHHbi, 
oxBaTbiBan  3HaHHTeJibHyio  nacTb  hx  ceBepHbix 
CKJIOHOB. 

Tlnanaion  bmcot,  oxBaHcmibix  cTpoHTeJibHOH 
HCHTCUbHOCTblO,  -  OT  OTMeTKH  550  HO  OTMeTKH 
2200  m  bC  (b  on  op  a3fle  JibHbiH  xpcdcT  r.  An6ra). 
3tot  BbicoTHbiH  HHanaion  oxBaTbiBaeT  HecKOJibKO 
KJiHMaTHHecKHX  noHCOB:  none  CMemaHHbix 

jiHCTBeHHbix  jiecoB,  none  xbohhmx  jiecoB, 
eydaubnuHCKHC  h  ajibnHHCKHe  Jiyra. 
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B  ^cHCTByiomcM  Cbohc  npaBHJi 
Cn  131.13330.2012  "CTponreJibHaa 

KJiHMaTonorHa"1,  aB.iaioniHHCH  aKTyajiH3HpoBaHHOH 
BepcneH  CHnn  23-01-99 2  (bbc/ich  b  nencTBHe  c 
01.01.2013  r.,  HO  nOBBHBHIHHCfl  Ha  CBeT  JTHTTTb  B 
2015  r.),  OTcyTCTByeT  kji h m bt  h  hc c k o c 

MHKpopaHOHHpoBaHHe  TeppHTopHH  Eojibinoro 
KaBKa3a  h,  tcm  6oJiee,  TeppHTopHH,  conpiDKeHHbix  c 
noceJiKOM  KpacHaa  I  Ioanna. 

B  CBone  npaBHJi  131.13330.2012  b  n.  2.1  ecTb 
noHCHeHHe,  mto  b  cjiynae  otcvtctbhm  nannbix  no 
k  a  k  o  m  y -jt  h  6  o  pailoHy  hcooxo.ihmo  OTnpaBJiHTb 
3anpocbi  b  HHHC3>  PAACH,  rrO  hm.  BoeincoBa 
hjih  TeppHTopHajibHbie  ynpaBJieHHa  no 
r H ,1  p O M CT  C O p O JT O r H H  H  MOHHTOpHHry  OKpy'/KaiOIHCH 
cpc.ibi  PocrmpoMCTa. 

OanaKo  jibjicko  He  y  Bcex  opranHiaunn 
CymeCTByeT  B03MO)KHOCTb  H  BpCMM  CJICJiaTb  3anpoc  B 
HHHC3>  PAACH  no  kji  h  m  bt  hh  e  c  ko  m  y 
paHOHHpOBaHHIO  TOH  HJIH  HHOH  TeppHTOpHH. 
npHHHHOH  TOMy  oSbIHHO  MBJIHCTCH  OTCyTCTBHe 
(J)HHaHCHpoBaHHa  HaynHbix  pa3pa6oTOK  Ha  ctbjihh 
H3bICKBHHH.  HonyTHO  HCOOXO.IHMO  OTMeTHTb,  HTO 
CTOHMocTb  3thx  pa3pa6oTOK  (b  cjiynae  cjiaSoS 
r  H  ,1  p  O  M  CT  C  O  p  0 .1 0  runec  K  O  H  HjyHCnnOCTH 

TeppHTopHH,  BBHJiy  OTCyTCTBHH  Ha  ITCH 
MeTeOCTBHPHH  H  MeTeOnOCTOB)  CHJIbHO  B03paCTaeT 
h,  Kan  npaBHJio,  He  npunuMacTCM  3bkb3hhkom. 

I  Iohhmbu  3th  npoOncivibi,  aBTop  npcjuraracT 
MCTOHHKy  BbinoJiHeHHa  KJiHMaTHnecKoro 
paHOHHpOBaHHH  TeppHTopHH  TOpHblX  paHOHOB  Ha 
npHMepe  (Phiiit-Oiiitchckoh  ropnon  rpynnbi  h 
njiaTO  JIaroHaKH  no  nannbiM,  coOpainibiM  b 
iKcnc.THiHHtx  2015  h  2016  rr.  Kohchho,  bbtop 
noHHMaeT  bcio  eJioiKHOCTb  Taxoro  Tpyna,  h6o  oh 
copa3MepeH  hccathtcthch  paooTC  naynnoro 
HHCTHTyTa. 


TepMHHbi  h  onpeaejieHHH 

I  IpOUCCC  -  BCMKBM  (|)VHKHHH,  pa  jBHBaiOIIiaMCM 
bo  BpeMeHH  (apryMeHTOM  koto  poll  BbicTynaeT 
BpeMH). 

HopMa  -  M  BTC  M  BTHHeCK  O  C  O/KH.TaHHC 
npouccca.  J\jik  KJiHMaToo6pa3yiomHX 

MeTeoojieMeHTOB  Hop  m  oh  mbjihctch  cpcjincc 
MHorojieTHee  ero  inaHennc. 

KjIHMaT  -  COBOKynHOCTb  HOpM  (cpe.THHX 
MHOTOJieTHHX  jnaHCHHH)  KJIHMaTOo6pa3yiOmHX 
MeTeosjieMeHTOB,  npHcymnx  paccMaipHBaeMoil 
TeppHTopHH. 

BepTHKajibHaa  kji h m bt n  h  cck  ax  30HanbHOCTb 
(BepTHKaJIbHaa  30HaJIbHOCTb)  -  3aBHCHMOCTb 
KJiHMaTHnecKHX  ycJiOBHH  paccMaTpHBaeMOH  TOpHOH 
TeppHTopHH  ot  ee  BbicoTbi  nan  ypoBHeM  Mopa. 

3aaa*ia  paOoTbi 

BbinOJIHHTb  KJIHMaTHHeCKOe  paHOHHpOBBHHe 
TeppHTopHH  (pHHIT-OlHTeHCKOH  TOpHOH  Tpynnbl  H 
njiaTO  JIaroHaKH  b  cootb6tctbhh  c  kji ac c h (|) h k a h h c h 
KJIHMaTHHeCKHX  paHOHOB,  npHHJITOH  B  CBone 

npaBHJi  Cn  131.13330.2012  "CTpoHTeJibHaa 
KJIHMaTOJIOTHa".  KapTHpOBaHHe  KJIHMaTHHeCKHX 
paHOHOB  BbinoJiHHTb  Ha  KapTe  M  1:50000. 

IlyTH  pemeHHH  nocTaejieHHOH  3a/jaHH 

PeuieHHe  3ananH  no  paHOHHpoBaHHio 
BbiuieyKa3aHHbix  ropHbix  TeppHTopHH  BbinoJiHeHO 
Ha  OCHOBe  HJVHCHHa  BepTHKaJIbHOH  30HaJIbHOCTH 
fljia  HepHOMopcKoro  h  CeBepHoro  ckjiohob 
EoJibuioro  KaBKa3a  c  nocTpoeHHeM 
COOTBeTCTByiOmHX  rpa(j)HKOB  H  3aBHCHMOCTeH. 

AHaJIH3  HCXO/JHOH  HOpMaTHBHOH 
aoKyMeHTapHH 

KjiHMaTHHecKoe  paiioHHpoBaHHe  b 
Cn  131.13330.2012  pcrnaMenTupycTca  TaOjinpen 
E.  1.  npnjioiKeHHa  E  (Taojinna  1). 


'Cn  131  13330  2012.  CTponTejibHaa  KJiHMaTOJioriM.  AKTyajironpoBaHHafl  Bepcua  CHun  23-01-99.  M.,  2015.  124  c. 
2CHnn  23-01-99.  CTpoHTejibHaa  KJiHMaTOJioriM.  M.,  2006.  74  c. 
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Tabjinpa  1.  KnuMaTHnecicoe  panoHnpoBaHne  b  cooTBeTCTBHH  c  KnaccinJmKauHeH  no  CI1  13 1. 13330.2012 
«CTpoHTenbHaa  KnnMaTonorna)) 

Table  1.  Climate  zoning  in  accordance  with  the  classification  of  SP  131.13330.2012  "Construction 
climatology" 


OJ 

S 

54 

o  — 

a  -a 
£  a 

5  o 

2  « 
S  a 
s 
n 
t4 

OJ 

S 

54  3 
w  S 
o  a 

3"  ° 

a  ’3 

H  2 
es  0 
S  5 
a  § 
a  H 
t4 

CpeaHeMecHMHaH 

TeMnepaTypa 

Boi/ivxa 

b  HHBape,  °C 

CpeaHHH  CKOpOCTb 
BeTpa  3a  Tpn 

3hmhhx  Mecapa, 

m/c 

CpeaHeiviecHHHaH 
TeMnepaTypa 
B03pyxa  b  niojie,  °C 

CpepneMecsiHHaH 

OTHOCHTejibHan 

BJiaacHOCTb  B033yxa 

B  niojie,  % 

1 

1A 

Ot  -32  n  HHuce 

- 

Ot  +4  £0  +19 

- 

lb 

Ot  -28  n  Hn>Ke 

5  n  6onee 

Ot  0  30  +13 

Bonee  75 

IB 

Ot  -14  30  -28 

- 

Ot  +12  flo  +21 

- 

ir 

Ot  -14  30  -28 

5  n  6onee 

Ot  0  30  +14 

bonee  75 

UX 

Ot  -14  30  -32 

- 

Ot  +10  30  +20 

- 

11 

IIA 

Ot  -4  /jo  -14 

5  n  6onee 

Ot  +8  30  +12 

bonee  75 

lib 

Ot  -3  30  -5 

5  n  6onee 

Ot  +12  30  +21 

Bonee  75 

IIB 

Ot  -4  30  -14 

- 

Ot  +12  30  +21 

- 

nr 

Ot  -5  30  -14 

5  n  6onee 

Ot  +12  30  +21 

Bonee  75 

111 

111A 

Ot  -14  30  -20 

- 

Ot  +2 1  30  +25 

- 

111b 

Ot  -5  30  +2 

- 

Ot  +2 1  30  +25 

- 

111B 

Ot  -5  30  -14 

- 

Ot  +2 1  30  +25 

- 

IV 

IV  A 

Ot  -10  30  +2 

- 

Ot  +28  n  Biiinrc 

- 

IVb 

Ot  +2  30  +6 

- 

Ot  +22  30  +28 

50  n  6onee  b  15  h 

1VB 

Ot  0  £0  +2 

- 

Ot  +25  30  +28 

- 

ivr 

Ot  -15  30  0 

- 

Ot  +25  30  +28 

- 

I  IpuMCHanne:  KnnMaTnuecKHn  no/ipanon  121  xapaKTeprnycTCM  n p o a o n >k  n  t  e  u  l,  n  o  c  t  in  o  xononnoro  rrepnoaa 
rotta  (co  cpettHeii  cyTonHon  TeMnepaTypoil  B033yxa  Hnace  0°C)  190  3Hen  b  rotty  n  6onee. 
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MHoro/ie-mne  cpeflHeMecaMHbie  TeMnepaTypbi  B03AyxaaHBapn,  °C 


PacyHOK  1.  I  pa(|)nnccKaa  HiiTcpnpcTanHa  raon-mbi  1 
Figure  1.  Graphical  interpretation  of  table  1 


0,mia«o  paooiaxb  c  xaoaimcii  b  TaKOM  bh,xc  (b 
cnynae  oxcyxcxBiia  ajieKTpoHHon  6a3bi  lamibix)  He 
coBceM  y,xo6no.  I  loaxoMy  HHTepnpeTHpyeM  aaimyio 
H 1 1  f  |)  0  p  M  a  H  H I O  rpa(|)HHCCKH  (pHCyHOK  1). 

B  pe3ynbTaTe  rro.xynacM  none 
cpenncMCCHHnbix  TeMnepaTyp  mona  h  aimapa,  a  b 
HeM  orpaiiHHCHHbic  o6nacTH,  KOTopbie  aBJiaioTca 
KJIHMaTHHeCKHMH  paHOHaMH. 

II  CO  6x0,111  MO  OTMeTHTb,  HTO  pHCyHOK  1 
MB.iaCTCM  rpa(|)HHCCKHM  0  T  0  6  p  a  >K  C II H  C  M  HOpMbI 
TeMnepaTypbi  Boxiyxa  ana  paiannibix 
KJIHMaTHHeCKHX  paHOHOB  POCCHHCKOH  CpClCpailHH  C 
yneTOM  aMniixiyibi  ee  ce30HHoro  Koac6anna. 

Co3/jaHHe  6a3bi  aaHHbix  no 

nccJieAyeMOMy  panoHy 

bailee  iico6xo,ihmo  cocTaBHTb  xa6jinny 
cpaBHeHHa  lamibix  MexeocxaHipiH  h  nocTOB 


(TaSjiHpa  2),  pacrrono'/Kciiiibix  b  npciropbc, 
cpeiiicxopbc  h  BbicoKoropbe,  c  lamibiMii  o 
BbICOTHOM  nOnO/KCIIHH  iia,a  ypoBHeM  MOpa  H 
ocBemaiomHX  aiiaioxiiHiibic  xapaKxepnciHKH 
(cpciiiCMceaHiibic  TeMnepaTypbi  mona  n  aHBapa). 

PncyHOK  2  rrpciciaBiaci  co6on  KOM6niianHio 
pncyHKa  1  n  lamibix  laon-ima  2.  Y  Kaacion  tohkh 
npocTaBJieH  ipo6iibiii  hiiickc,  b  nncanTeae 
KOToporo  yKa3aH  HOMep  Mcxcoeiaimnn,  a  b 
3HaMeHaTene  -  BbicoTa  launch  MeTcocTaimHH  iia,x 
ypoBHeM  Mopa. 

HaHeceM  Ha  pncyHOK  1  laniibic  H3  Ta6ann;bi  2. 
CiciacM  noinncn  y  HaHeceHHbix  tohck.  B 
hhcihicic  noinncn  npocTaBHM  HOMep 
MeTeocTaHnnn  no  cnncicy  (1-n  CTOJi6eit  laoiinibi  2), 
a  b  iiiaMciiaxcac  npocTaBHM  BbicoTy  laiiiion 
MeTeocTaHpnH  na,i  ypoBHeM  Mopa  (pncyHOK  2). 
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Ta6jinua  2.  CpcancMCCHMiiaa  TeMnepaTypa  Boaayxa  Ha  m ct  c  o  ct  a  h  h  h  a  x 
Table  2.  Average  monthly  air  temperature  at  weather  station 


JV® 

CTaHUHH 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

roa 

BbICOTa 

BEPHOMOPCKOE  1  [ObHPE/KbE  KABKA3A 

45 

Cohh  nopT 

4,9 

5,3 

7,6 

11,1 

15,7 

19,7 

22,5 

22,8 

19,1 

14,8 

10,4 

7,2 

13,4 

12 

26 

COHH 

5,8 

5,9 

8,1 

11,6 

16,1 

19,9 

22,8 

23,2 

19,9 

15,9 

11,6 

8,2 

141 

57 

27 

Aflnep 

5,0 

5,4 

7,7 

11,3 

15,8 

19,7 

22,6 

22,8 

19,2 

14,9 

10,4 

6,9 

13,5 

13 

46 

MauccTa 

HOBaa 

4,0 

5,0 

7,0 

10,6 

15,5 

19,3 

22,0 

22,4 

18,6 

13,9 

9,5 

6,7 

12,9 

15 

47 

MauccTa 

CTapaa 

4,0 

4,9 

7,1 

11,1 

15,8 

19,6 

22,1 

22,2 

18,3 

13,9 

9,9 

6,4 

12,9 

25 

49 

AxyH 

BepXHHH 

4,1 

3,7 

6,6 

10,8 

15,3 

18,4 

20,9 

21,3 

18,2 

14,7 

10,1 

6,6 

12,6 

663 

28 

KanHHOBoe 

03epo 

3,3 

3,7 

6,3 

10,8 

15,1 

18,3 

20,8 

21,3 

18,0 

14,2 

9,8 

6,0 

12,3 

240 

7 

KpacHaa 

1  Iojuma 

-0,1 

0,8 

4,2 

9,2 

14,0 

16,9 

19,3 

19,4 

15,3 

10,9 

6,3 

2,0 

9,8 

566 

8 

Ahhihxo 

-5,5 

-5,5 

-2,5 

2,0 

6,9 

9,8 

12,6 

12,9 

9,4 

5,7 

U 

-2,7 

3,7 

1880 

18 

IHai>Ka,TMa'j 

-6,4 

-6,4 

-3,9 

0,9 

5,7 

8,6 

1,8 

11,1 

7,3 

3,8 

-0,3 

-3,7 

2,3 

2055 

19 

BepMaMbiT 

-9,0 

-8,9 

-6,1 

-1,7 

2,9 

5,7 

8,1 

8,5 

5,3 

1,7 

-2,5 

-6,0 

-0,2 

2586 

c: 

EBEPHblH  KABJ 

KA3 

4 

r  OHTX 

-0,2 

0,6 

4,2 

9,7 

14,6 

18,0 

20,6 

20,2 

15,6 

10,9 

5,8 

1,7 

10,1 

324 

57 

cPhtttt 

JlyHHaa 

rro.iana 

-6,4 

-7,4 

-1,6 

4,1 

8,3 

13,3 

15,5 

15,6 

11,0 

6,8 

-0,5 

-3,9 

4,6 

1770 

55 

/JoM6aH 

-6,5 

-4,5 

-1,4 

2,9 

8,8 

11,1 

13,4 

13,1 

9,1 

4,4 

0,1 

-4,8 

3,8 

1620 

17 

KnyxopcKHH 

nepeBan 

-5,7 

-5,5 

-,4 

2,3 

6,9 

10,1 

12,7 

12,9 

9,2 

5,3 

0,8 

-3,2 

3,6 

2050 

20 

TepcKon 

nHK 

-12,9 

-12,0 

-9,9 

-4,5 

0,3 

3,7 

7,4 

6,8 

3,5 

-1,4 

-5,9 

-9,6 

-2,9 

3050 

21 

3jib6pyc 

-19,1 

-18,7 

-16,0 

-11,7 

-7,7 

-4,1 

-1,4 

-1,3 

-4,9 

-8,5 

-12,4 

-16,5 

-10,2 

4100 

nptuiropbfl  c: 

EBEPHOTO  KABKA3A 

32 

ApMaBHp 

-3,4 

-2,5 

3,1 

10,2 

16,2 

19,6 

22,7 

22,1 

16,9 

11,0 

4,3 

-1,0 

9,9 

158 

53 

^[axoBCKaa 

-2,1 

-U 

3,1 

9,2 

14,2 

16,6 

19,6 

18,9 

14,6 

10,3 

4,9 

0,1 

9,0 

504 
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MHoroneTHne  cpeflHeiviecH'-iHbie  TeMnepaTypbi  B03flyxaaHBapa,  °C 
PncyHOK  2.  MHoroneTHHe  cpc.iiiCMCcaHHLic  TeMnepaTypbi  B03uyxa  HHBapa  h  mona  Ha  IcpnoMopcKOM  h 

CeBepHOM  CKJioHax  KaBKa3a  c  paHOHHpoBaHHeM 
coriiacHO  Cn  131. 1 3330.20 12  «CTpoHTenbHaa  KJiHMaTOJiorH)i» 

Figure  2.  Long-term  mean  monthly  air  temperatures  in  January  and  July  on  the  Black  Sea  and  Northern 
slopes  of  the  Caucasus  with  zoning  according  to  SP  131.13330.2012  "Construction  climatology" 


AHajiH3  noJiyneHHOH  HH{|)opMaitMH 

Kaic  bh/itio  H3  pHcyHKa  2,  Bee  HaHeceHHbie 
TOHKH  JIOKanH30BaJlHCb  Ha  Tpex  KpHBbIX. 

1 .  KpHBaa  KpacHoro  UBeTa  -  lepHOMopcKHH 
CKJioH  KaBKa3a.  npnOpeiKHbie  MeTeocTaHUHH, 
pacnouaraioiHHcea  Ha  ncdonbiiinx  BbicoTax  piuiOM  c 
MopeM  (b  BepxHeii  nacTH  kphboh),  nonauaioT  b 
KJIHMaTHHeCKHH  paHOH  IV  E,  XapaKTCpH  jyiOIHHHCM 
MHTKHM  cy  6  T  p  O  n  H  U  C  CK  H  M  KJlHMaTOM.  A 
BbicoKoropHbie  MeTeocTaHUHH  nonauaioT  b 
^ocTaTOHHo  cypoBbiH  paiioH  IIAi. 


2.  KpHBaa  TeMHO-CHHero  HBeTa 

xapaKTepH3yeT  MeTeocTaHUHH  CeBepHoro  CKJioHa 
KaBKa3a 

3.  KpHBaa  ronyooro  HBeTa  -  MeTeocTaHUHH, 
pacnonaraioiUHCca  b  npcuropbax  CeBepHoro  CKJioHa 
KaBKa3a. 

TaKHM  o6pa30M,  b  paccMaTpHBaeMOM  hbmh 
pernoHe  cyiiiecTBycT  Tpn  kji m m bt  h  n  c  ck  h  c  30Hbi, 
odnauaiomnc  cbocm  BepTHKanbHOH  30HajibHOCTbK> 
(HopMa  TeMnepaTypbi  B03/iyxa  nauacT  c  BbicoToii 
MeCTHOCTH)  H  CBOHMH  KJlHMaTHHeCKHMH 
OCOSeHHOCTHMH. 

nocTpoHM  BcnoMoraTenbHbiH  rpatjiHK 
H3MeHeHHa  HopMbi  TeMnepaTypbi  Boauyxa  c 
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bbicotoh,  OT^enbHO  flJia  McpnoMopcKoro  h 
CeBepHoro  ckjiohob  bonBiuoro  KaBKa3a  (pHcyHKH  3, 
4).  npH  nocTpoeHHH  HcnoJiB3yeM  He  aMiuiHTyaiHyio 
xapaKTepncTHKy  HopMbi  (MHoroneTHHe 


cpc.THCMecHMnbic  TeMnepaTypbi  flHBapa  h  hiojbi  KaK 
Ha  pncyHKax  1  h  2),  a  MHoroJieTHioio 
cpc,3Hcro,30Byio  TeMnepaTypy. 


U 

ua 


a. 

o 


4) 

X 

m 


X 

X 

F 

o 

o 

X 

H 

o 

4) 

cz 

H 

O 

o 

3 

OQ 


MHoro.ieTHJW  cpesHerosoBaa  TeMnepaiypa  B03nyxa.  °C 


8  Amhujxo 

r 

3.7 

Hm 

1880 

57  <t>MUIT  flyn  nOPBMa 

4.6 

1770 

43  ncnyx-napaynita 

7.3 

980 

7  Kpacnaa  nonsma 

0.8 

566 

28  Ka/iMHOaoe  oiepo 

12.3 

240 

26  Cohm 

14.1 

57 

PwcyHOK  3.  3aBHCHMOCTb  MHorojieTHeii  cpe^Hero^OBOH  TeMnepaTypti  B03#yxa  ot  bbicotbi  mccthocth  jxjik 

^epHOMopcKoro  CKJiOHa  KaBKa3a 

Figure  3.  The  dependence  of  the  average  annual  air  temperature  on  the  height  of  the  terrain  for  the  Black 

Sea  slope  of  the  Caucasus 
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4500 


u 

w 
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a 
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H 

O 
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cc 
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2 

CQ 
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MHoro.ieTH^a  cpezmeroaoBas  TeMnepaiypa  B03^yxa,  °C 


1° 

Hm 

5  ry3epnnm> 

8.2 

671 

6  3y0pOBbu'i  napK 

6.4 

1440 

21  3nb6pyc 

-10.2 

4100 

20  Tepcxon-nMK 

-2.9 

3050 

15  Te6epaa 

6.3 

1327 

12  3en€MMyKCxafl 

7 

930 

9  nceOan 

8.2 

630 

17  Knyxopcx  nepesan 

3.6 

2050 

30  Mauxon 

10.5 

212 

PncyHOK  4.  'Eibhchmoctb  MHoroneTHeh  cpcancroaoBOH  TCMnepaTypti  Boaayxa  ot  bbicotbi  mccthocth  ana 

CeBepHoro  cicnoHa  KaBKa3a 

Figure  4.  The  dependence  of  the  average  annual  air  temperature  on  the  height  of  the  terrain  for  the  Northern 

slope  of  the  Caucasus 


AHanH3  pncyHKOB  3  i  4  noaTBepacaaeT,  hto 
Kaacaoro  H3  3thx  ckjiohob  cymccTBycT  cboh 
KJIHMaT,  HaXOafliPHHCa  B  CTpOrOM  COOTBeTCTBHH  C 
3aKOHaMH  BepTHKaJIbHOH  30HaJTBH0CTH. 

BepHeMca  k  aHanH3y  pucytiKa  2. 

Oco6oe  BHHMaHHe  cncaycT  odpaTHTB  Ha  tot 
(JtaKT,  HTO  nOCTpOeHHbie  KpUBBIC  HaCTHHHO  BBIXO.aaT 


3a  paMKH  KJIHMaTHHeCKHX  paHOHOB,  npOnHCaHHbIX  B 

Cn  131.13330.2012.  nocneanee  cBHaeTejibCTByeT  o 

TOM,  HTO  ana  TOpHblX  paiionOB  3TOT  HOpMaTHBHblH 
aOKyMeHT  TpeOyCT  COOTBeTCTByKHUeH  aOpaOOTKH  H 
aononHeHHa. 
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CpaBHHBaa  pucynKH  1  h  2  mohcho  3aMeTHTb, 
hto  Ha  pncyHKe  2  noaBHUHCb  HOBbie  kji h m ht  h  hc  c  k  h  c 
panoHbi,  KOTopbie  oTcyTCTByioT  Ha  pncyHKe  1 . 

PanoHbi,  rpaiiHUbi  KOTopbix  oooinaMenbi 
>KHpHOH  nyHKTHpHOH  HepHOH  JIHHHeH,  3TO  HOBbie 
panoHbi,  KOTopbie  npciiaraeivi  bkjhohhtb  rrpn 
KoppeKTHpoBKe  CEI  131. 1 3330.20 12.  Bcero  hobmx 
paiioHOB  noJiyHHJiocb  5: 


1. 

IV  b,' 

|  KJlHMaTHHeCKOrO 

2. 

Illbi 

r  panoiinpoBanna 

3. 

11  bi  - 

'  HepHOMopcKoro  h  CeBepHoro 
CKJioHa  KaBKa3a 

4. 

HA,~l 

KJlHMaTHHeCKOrO 

5. 

IBi  J 

paHOHHpoBafflia  CeBepHoro 
KaBKa3a 

AHajiH3  apyrnx  MeTeo3JieMeHTOB 

IlpoBepHM  xoi  ipyrnx  MeTeosieMeHTOB, 
HanpHMep,  HopMbi  ocaiKOB. 

Ha  pncymce  5  npuBcicna  3aBHCHMOCTb  ot 
BblCOTbl  MeCTHOCTH  HOpMbI  OCaflKOB  no 
MeTeocTaHpraM  h  MeTeonocTaM  H3yiiacMoro 
paftoHa. 

AHajiH3  pacnpcicienHa  ocaiKOB  noKa3biBaeT, 
hto  ijih  MepnoMopcKoro  CKJioHa  KaBKaia  (b 


npe.ac.iax  paccMaTpHBaeMOH  TeppHTopHH) 
cymecTByeT  CTporo  onpcicncnnaa  3aBHCHMOCTb  hx 
pacnpe.ic.icnna  c  bhcotoh  MeCTHOCTH.  Taxaa  ace 
3aBHCHM0CTb  cymecTByeT  h  ana  CeBepHoro  CKJioHa 
KaBKa3a.  Ha  coBMemeHHOM  pncyHKe  5  noKa3aHbi  o6e 

3TH  3aBHCHMOCTH  B  BH.1C  ,1BVX  KpHBbIX.  KpHBafl 
pacnpe.ic.icnna  cpcinMx  MHorojieTHHx  oca.iKOB  c 
BbicoToii  in  MepnoMopcKoro  noSepeacba  KaBKa3a 
Bbi.ic.icna  rony6biM  hbctom.  Kpmsaa  HopMbi  oca.iKOB 
CeBepHoro  CKJioHa  KaBKa3a  HaHeceHa  TeMHO-CHHHM 
HBeTOM.  Tohkh  Ha  pncyHKe  HaHeceHbi  b 
COOTBeTCTBHH  C  npUBGlCHHOH  Ta6nHu;eH  C  HOMepaMH 
MeTeocTaHpHH  h  nocTOB,  a  Taicace  lainniMH  no  hx 
epe.lHHM  MHOrOJieTHHM  OCa.lKaM  (mm),  y  Kll'/KIOH 
tohkh  npocTaBJieH  ,ipo6nbin  hhickc,  b  HHCJiHTeiie 
KOToporo  yKa3aH  HOMep  CTanunn,  a  b  3HaMeHaTene 
HopMa  oca.iKOB  i.ia  lannon  CTanunn. 

no  Mepe  npoiBH>KeHHa  b  ropbi  HopMbi 
oca.iKOB  pacTyT,  npnicM  hx  a6coiiOTnoc 
KOJIHHeCTBO  H  paCnpClClCHHC  no  BbICOTe 
( BcpTHKaibnaM  joiiaibiiocTb)  in  MepnoMopcKoro  h 
CeBepHoro  CKJioHa  -  pa3Hbie. 

nepenieM  k  paccMOTpeHHio  ce30HHbix 
Koie6aHHH  MeTeo3ieMeHTOB. 
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HopMa  ocajiKOB,  mm 
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PhCVHOK  5.  3 cl B H C H M 0 C  Tb  HOpMbI  OCa^KOB  OT  BbICOTbl  MeCTHOCTH  flJIH  <E>HHIT-OmTeHCKOH  TOpHOH  rpymibl  H 

HnaTO  JIaroHaKH 


Figure  5.  The  dependence  of  the  precipitation  rate  on  the  altitude  of  the  area  for  the  Fisht-Oshtensky 

mountain  group  and  the  Lago  Naki  Plateau 


AHajiH3  cesoHHoro  KOJieSamifl  HopMbi 
TeMnepaTypbi  B03Ayxa 

J\jik  naruaniiocTu  ce30HHbix  Koucdaimu 
TeMnepaTyp  nocTpouM  rpacjwK  xona  KoucdanuH 
HyneBOH  H30TepMbi  no  BbicoTe  MecTHoc™  n  HaHeceM 
Ha  Hero  xon  CHeroBOH  jihhhh  (pHcyHOK  6). 

Ha  HeM  bhhho  cpenncMccmiiioc  ncpcMcmcnHc 
HyneBOH  H30TepMbi  h  CHeroBOH  jihhhh  b 
3aBHCHMOCTH  OT  BpeMeHH  TOAa.  B  3HMHHH  Ce30H  OHH 

enycKaioTCH  no  otmctkh  900  m.  B  Tennue  nepno;ibi 


rona  no.iHHMaioTca  Ha  BbicoTbi  bchiibix  cHeroB  h 
JieAHHKOB. 

3a,naHCH  nan  noil  paooTbi  hbjihctch  npoBepKa 
cnpaBenJiHBocTH  onpcncjicnnoH  HaMH 

KJIHMaTHHeCKOH  BepTHKaJlbHOH  30HaJIbH0CTH  J1J5I 

Jiiodoro  nepnona  rona. 

npoBepHM  3to  Ha  npHMepe  pacnpcncJiciuni 
TeMnepaTyp  B03nyxa  b  tchciihc  rona  Ha  bmcothoh 
MeTeocTaHUHH  Ahhiiixo  (1880  m  EC)  h 
MeTeocTaHUHH  KpacHaa  I  Ioanna  (566  m  EC), 
naxonamcHCH  y  nonno/Kba  r.  Ahhiiixo  (pHcynoK  7). 
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Phcvhok'  6.  Xon  HyjieBoii  H30TepMbi  n  cpc/mcn  bucotm  cue ro boh  jihhhh  no  mccjhuim 
Figure  6.  The  course  of  the  zero  isotherm  and  the  average  height  of  the  snow  line  by  month 
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Pmcvhok  7.  Xon  cpenncMccminbix  TeMrrepaTyp  Boinyxa  Ha  pajnbix  BbicoTax  pahona  KpacHOH  I  lojuiHbi 
Figure  7.  The  course  of  average  monthly  air  temperatures  at  different  altitudes  for  the  Krasnaya  Polyana 

region 


KjiiiMaTHHecKoe  paHOHHpoeaHHe 

oiiHebiBaeMoi'i  t eppHT op II 11 

B  COOTBeTCTBHH  C  BbimeH3JIO>KeHHbIM,  B3HB  3a 
ocHOBy  cpcjincc  MHoroneTHee  pacnpcncncnHc 
TeMnepaTypbi  BO'inyxa  no  BbicoTe  MecTHocTH  (icaic 
ocHOBonoJiararoiUHH  KJiHMaToo6pa3yiomHH 

MeTeoojieMeHT)  h  coo6pa3yacb  c  pneymcoM  2,  mo>kho 
ncnocpcncTBcimo  npHCTynuTb  k  kuh MaTHuccKo mv 
paHOHHpOBaHHIO  MeCTHOCTH. 

npHHHMaa  bo  BHHMaHHe,  hto  b  HaffleM  cnynae 
HMCCTCH  ,tbc  ocHOBHbie  KpHBbie,  xapaKTepHbie 
onHCbiBaeMoii  TcppnTopnn  (cKJioHbi  CeBepHoro  H 
MepnoMopcKoro  KaBKa3a),  paHOHHpoBaHHe  6yncT 
BbmojmeHO  tpia  Kaamoro. 

Ha  pHcymce  2  HaHeceHbi  k ji h m a  t  h  h  c  ck  h  c 
paiioHbi  h  n p o c m a  t  p  m  b  a  ct  c  a  oomaa  tciuichuhh 


nottHHHeHHocTH  cpc,mmx  MHorojieTHHx  TeMnepaTyp 
B03,iyxa  BepTHKaJIbHOH  30HaJIbHOCTH,  O.miaKO 
TOHHbie  3HaneHHa  BbicoTbi  MecTHocTH  fljia  rpaHHU 
3THX  paiiOHOB  He  Onpe/ICJTCHbl. 

C  ttpyroii  ctopohm,  Ha  pncyiiKax  3  h  4  ,aana 
TOHHan  npHBH3Ka  xona  HopMbi  TeMnepaTyp  Boa/iyxa 
no  BbicoTaM,  ho  OTcyTCTByioT  namibic  no 
KJlHMaTHHeCKHM  paiioHaM. 

21-TH  TOTO  HTO  Obi  BbinOJIHHTb  paHOHHpoBaHHe 
H  npHCTynHTb  K  KapTHpOBaHHK)  KJIHMaTHHeCKHX 
paiiOHOB  paccMaTpHBaeMoro  pernoHa,  HeodxottHMO 
oobCHHUHTb  namibic  pncyiiKa  2  c  pncymcaMH  3  h  4. 

PaccMOTpHM  TaKHe  coBMcmcinibrc  rpac[)HKH 
(pHCyHKH  8  H  9).  C  npaBOH  CTOpOHbl  Ha  HHX 
HaHeceHbi  HOMepa  KJIHMaTHHeCKHX  paiiOHOB  h  nana 
hx  TOHHaa  BbicoTHaa  npiiBH  iKa. 
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MHoronermta  cpejmeroaoBaa  TeMnepaiypa  Boanyxa,  °C 
Phcv  hok  8.  rpa(f)HK  3aBHCHMOCTH  MHoroneraeH  cpcnncronoBOH  TeMrrepaTypbi  Boanyxa  ot  bbicotbi 

MecraocTH  ana  McpnoMopcKoro  CKJioHa  KaBKa3a 

Figure  8.  Graph  of  the  dependence  of  the  long-term  average  annual  air  temperature  on  the  height  of  the 

terrain  for  the  black  sea  slope  of  the  Caucasus 


BepHOMopcKUH  ckjioh  KaBKa3a  npcnnaracTca  CeBepHbiH  ckjioh  KaBKa3a  npcnnaracTca 


nonpa3nenaTb  Ha  cnenyromne  k  n  h  m  a  t  h  h  c  ck  h  c  nonpaancnaTb  Ha  cncnyioniHc  k  n  h  m  a  t  h  h  c  ck  h  c 
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MHoro.ieTH&a  cpeaHeroaoBau  TeMnepaiypa  B03nyxa.  °C 
Phcv  hok  9.  rpa<f)HK  3aBHCHMOCTH  MHoroJieTHeii  cpcjincrojiOBon  TeMnepaTypbi  Boijiyxa  ot  bbicotbi 

MecTHOCTH  juth  CeBepHoro  CKJioHa  KaBKa3a 

Figure  9.  Graph  of  the  dependence  of  the  long-term  average  annual  air  temperature  on  the  height  of  the 

terrain  for  the  Northern  slope  of  the  Caucasus 


Tenepb,  Koraa  Mbi  pacnonaraeM  tohhoh 
npHB5I3KOH  KJIHMaTHHeCKHX  paHOHOB  K  BbICOTHbIM 
OTMeTKaM,  mo)kho  npucTynuTb  k  hx  KapTHpoBamuo 
(pncyHOK  10). 

IIpeaJiaraeMtie  KoppeKTiipoeKii 

Cn  131.13330.2012 

B  COOTBeTCTBHH  C  BbmOJIHeHHOH  paOOTOH  no 
KJIHMaTHHeCKOMy  paHOHHpOBaHHK)  ropHbix 
TeppHTopnn  EoJibmoro  KaBKa3a,  6biJi  BbiHBjTCH  pup 
KJlHMaTHHeCKHX  paHOHOB,  KOTOpbie  OTCyTCTByeT  B 

cn  131.13330.2012. 

Hcxofla  H3  BbimeH3Jio>KeHHoro  npcjuiaracTCH 
BHeCTH  /IOnOJTHCHHH  B  npHJTO‘/KCHHC  E 

Cn  131.13330.2012.  B  nacTHOCTH,  aonoJiHHTb 
Taonnuy  E.  1  KJiHMaTHnecKHMH  nonpanonaMH  c 
npHBe/jeHHbiMH  b  Ta&mnje  3  napaMeTpaMH 
BJiaacHOCTH  h  BeTpoBoro  pe>KHMa. 


BeTpOBOH  peHCHM  3aBHCHT  OT  mepOXOBaTOCTH 
nojiCTHJiaionicH  noBepxHOCTH,  npn  otom 
HCOOXO.IHMO  yHHTbIBaTb: 

-  oporpafjmnecKoe  nojimKemie 

paccMaTpHBaeMoro  ynacTKa; 

-  nonajiannc  ynacTKa  b  30Hy  ropno-ioJumnoH 
UHpKyjiapHH  c  nepeMeHHbiMH  no  HanpaBJieHHio 
BeTpaMn  b  tchchhc  cvtok; 

-  naxo/KHcnnc  ynacTKa  Ha  OTKpbiTOM 
nepeBane,  hjih  b  «BeTpoBOH  TeHH»; 

-  pacnoJio>KeHHe  ynacTKa  b  £OJiHHe 
«OTKpbiToro»  hjih  «3aicpbiToro»  THna; 

-  HajiHHHe  Ha  HeM  pacTHTeJibHOCTH; 

-  npHHa^Jie>KHOCTb  yiacTKa  k  JiecHOH  30He 
hjih  k  ajibnHH ckhm  JiyraM; 

-  HaxonmeHHe  ynacTKa  b  30He  nocTajibnHKH 
HJIH  TOJlblX  CKaJI  H  BCHHblX  JTCJHIHKOB. 
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PucyHOK  10.  KapTa  K/iMMaTunecKoro  paMOHupoBaHna  OmuT-OwTeHCKOM  ropHofi  rpynnbi  m  n/iaio  ZlaroHaKM. 
Figure  10.  Map  of  the  climate  zoning  of  the  Fisht-Oshtensky  mountain  group  and  the  Lagonaki  Plateau. 
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TaSjiHua  3.  ^ononHeHHe  k  Tadinue  E.l  Cni3L13330.2012.  HoBbie  KiHMaTHHecKHe  pailoHbi  ijih  ropHoS 
CTpaHbi  KaBKa3  no  r.JI.  Mopo30By 

Table  3.  Appendix  to  table  B.  1  SP  131.13330.2012.  New  climatic  regions  for  the  mountainous  country  ofthe 
Caucasus  according  to  G.  L.  Morozov 
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HeoSxOlHMOCTb  B  lOIIOJIHHTeJIbHblX 
H3blCKUIIIIH\ 

Pace  m bt  p  h  b  a  i  pe3yibTaTbi  KiHMaTHHecKoro 
panoHHpoBaHna,  npciiaraeMbie  b  naimon  paooTe, 
iicooxo/ihmo  noMHHTb,  mo  ki  h  m  arane  c  k  h  c 
rpaHHUbi,  npoBcicinibic  Ha  pncyHKe  1 0,  naiibi  mum. 
b  nepBOM  npudiHacemm  n  TpedyiOT  yrouHeHHH  b 
XOIC  H3bICKBHHH.  KapTa  KlHMaTHHeCKOTO 

panoHnpoBaHHa  cocTaBJieHa  no  o p t o ji o k c an b h o h 
cxeMe  Bbicomoro  KiHMaTHHecKoro  panoHnpoBaHna, 
a  npnpona,  b  npoaBiemiH  cBoero  MHoroo6pa3Hi, 
Bceria  HMeeT  Karae-indo  otkiohchhh 
((j)nyKTyan;nn)  ot  rcncpaibiioro  HanpaBieHHH,  a 
janacTyio  n  noimocTbio  He  coriacyioiiiHcci  c  hhm 
aHOManbHbie  30Hbi. 

B  COOTBeTCTBHH  C  BbIIHeH310>KeHHbIM, 
hcooxo/ihmo  npoBciciiuc  no  n  on  1 1  ht  ci  b  h  bi  x 
H3bicKaHHH,  HanpaBneHHbix  Ha  hbvhchhc 
TeMnepaTypHoro  h  BeTpoBoro  pokhmob,  a  Taose 
BJia>KHOCTH  TeppHTOpHH. 

TaiGKe  ciciycT  otmcthtb,  mto  HaMH  He 
ycTaHOBJieHbi  tohiibic  lainibic  no  BiaacHocTH 
B03.ayxa  BbieoKoropHbix  TeppHTopun,  nonaiaioniHx 
B  KJIHMaTHHeCKHH  nOipaflOH  IBi.  no  MMCIOIIIHMCM 
IBHHblM  BbICOKOrOpHbIX  cl  B  T  O  M  clT  H  H  C  C  K  H  X 

MeTeocTaHUHH,  pacnoioiceHHbix  Bbime  otmctkh  900 
m  EC,  b  xonottHbiH  nepnoi  roia  laTHHKH  oueHb 


nacTO  perHCTpupyioT  OTHOCHTeJibHyio  BiaacHOCTb 
100%,  MTO  CBHlCTClbCTByCT  O  TOM,  MTO 
MCTCocTainU'Hi  b  3tot  MOMeHT  nonaiacT  B  OOIBKO, 
rie  eooTHomeHHe  TeMnepaTypbi  B03iyxa  h 
napunaiibHoro  laBiemui  bo.thhbix  napoB 
COOTBeTCTByiOT  «TOHKe  pOCbl».  I  IpHHCM  inanaion 
bmcot,  nonanaioniHH  b  ooiannocTb,  MOKeT  6biTb 
BeebMa  3HaHHTeHbHblM  H  3BHHMBTb  ,TO  2/3  BbICOTbl 
CKJioHa,  perHCTpnpya  b  stoh  ero  nacTH 
CTOnpOIteHTHyiO  OTIIOCHTClbliyiO  BiaiCHOCTb. 

Ho  OTHOCHTeibHaa  BiaacHOCTb  He 
HH(J)opMaTHBHa,  h6o  hi  toto,  moon  nepeirra  k 
aOCOlIOTHOH  BiaKHOCTH,  IICOOXO/IHMO  3HaTb 
TeMnepaTypy  BOiiyxa  Ha  laimoH  bmcothoh 
OTMeTKe.  To  ecTb,  mtoobi  noiyuHTb  HH^opMapmo  o 
paCnpeiClCHHH  aOCOlIOTHOH  BiaKHOCTH 

(napunaibHOM  laBiciiHH  Bonnoro  napa)  m 
paecMaTpHBaeMoro  CKioHa,  iicooxo/ihmo  HMeTb 
HecKoibKo  TepMOMeTpoB,  pa3Mcincnnbix  Ha  pa3Hbix 
BbICOTHbIX  OTMeTKaX,  C  B03MO>KHOCTbIO 

eiHHOBpeMeHHoro  chhthh  c  hhx  noKa3aHHH.  K 
co>KaneHHK),  sto  laiexo  He  Bceria  bo3mo>kho. 

HlIIC  dolBIIIHC  TCXIIHHCCKHC  TpyiHOCTH 
B03HHKaK)T  C  H3yieHHeM  BeTpOBOTO  pe>KHMa  H 
ocaiKOB.  Kax  noKa3aia  npaKTHKa, 

a n c m o p y m 6 o m c t p b i  amoMaTHiccKHX  ctbhuhh  b 
xoioiiibiH  ncpnoi  roia  Ha  BbicoTax  6oiee  1000  m 
npn  naiHHHH  ocaiKOB,  BbinaiaioiiiHX  b  CMemaHHOH 
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(j)a3e  (cHer  c  ttoacaeM),  HMeioT  tch^chuhio  k 
3aMep3aHHio.  Ohh  noKpbiBaioTCH  caoeM  ab^a, 
CTOnOpaTCH  B  npOH3BOabHOM  IIOJITOKeHHH  H 
nepecTaioT  yKa3biBaTb  nanpaBacnnH  h  CKopocTb 
BeTpa. 

Ha  pa6oTy  aBTOMaTHnecKHX  m ct  c o CTa h h h h 
cymecTBeHHoe  Bammuc  0Ka3biBaeT  h  BaaacHocTb 
Boaayxa.  Baara,  npoiiHKaioinaM  BHyTpb  CTanunn, 
BblBOflHT  H3  CTpoa  HeKOTopbie  y3JIbI. 

Haipe  Bcero  sto  npHBO/tHT  k  OKHcaemno 
KOHTaKTOB  CHM-KapT,  yCTaHOBJieHHblX  B 
nepcaaionicH  annapaType,  hto  Tpe6yeT 
C/KCMCCHMItOrO  OCMOTpa  H  HX  HHCTKH,  a  TaKace 
HHCTKH  npHCMHBIX  OTBepCTHH  ^aTHHKOB 
HO'/R'HCMCpO  B  (oSblHHO  3a6HBaeMbie  HHHiaHHHKOM 
Ycnca  H3  OTpa^a  3nnc|)HTnbix). 

Othchbho  neoox ohh mo  yrroMJiHyTb  npo 
(jjaKTbi  BaHflanH3Ma,  npoaBnaioniHCCH  b  pa3pyuieHHH 
aBTOMaTH3HpOBaHHbIX  M  CT  CO  CTaH  HH  H , 

yHHHTo>KeHHH  cHeroBbix  TepMOMeTpoB,  paccTpene 
npneMHbix  Be^ep  oca^KOMepoB  h  t.#.  YBbi, 
3amHTHTb  3TH  KOMnJieKCbl  He  npOCTO. 

Toro,  HTOOBI  peiHHTb  BCe  nepCHHCJTCHHblC 
jaaauH,  HyacHa  rocyaapcTBennaH  nporpaMMa, 
HanpaBJieHHaa  Ha  opranHiaiuuo  BbicoKoropHbix 
r h ,3 p o m ct c o p o a  o  r  h  h  e  c  k  u  x  pa6oT,  a  Taofce  pcmciiHa 

JlHTepaTypa 

rOCT  16350-80.  KjniMaT  CCCP  paHOHHpoBaHHe  h 
CTaTHCTHHecKHe  napaMeTpbi  KHHMaTHHecKHX 
(J)aKTOpOB  flJia  TCXHHHCCKHX  HCUCH. 

M.:  I  ocyaapcTBennbiH  komhtct  CCCP  no 
CTaH^apTaM,  198L  150  c. 


npaBOBbIX  BOnpOCOB,  CBH3aHHbIX  C  pa3MCIHCHHCM 
MeTeonocTOB  b  jarroBcanuKax,  3aKa3HHKax  h  Ha 
oco6o  oxpaHaeMbix  TeppHTopnax.  OHa  po.T/Kna 
onpcacanTb  Mepy  oTBeTCTBeHHocTH  3a  pa3pyuieHHe 
aBTOMaTH3HpOBaHHbIX  M  CT  C  0  CTaHLJHH,  (})aKTbl 
BaH3anH3Ma  h  hhhhmbic  rrpcrmxTBHH  b  rrpoBcaciiHH 
H3bICKaHHH. 

3aKJiioHeHHe 

B  3aKJHOHeHHH  hco6xo3hmo  yKa3aTb,  hto 
KHHMaTHnecKoe  paHOHHpoBaHHe  McpnoMopcKoro 
CKJioHa  KaBKa3a  6bmo  BbinoaHeHO  b  2004  r. 
OOO  «Mn'/K3aiiiHTa»  b  cocTaBe  I  cncpaabnoH  cxeMbi 
HH>KeHepHOH  laiUHTBI  TeppHTopHH  b  cocTaBe 
«reHepajibHoro  naaHa  paiBHTna  TypncTCKO- 
cnopTHBHoro  ropHOKHHMaTHnecKoro  KOMnneKca 
«KpacHaa  nonaHa»  Ha  ocHOBaHHH  aoroBopa  c 
0>ryn  PocHHnHYpOaHHCTHKH  JV26639/04-H-3  OT 
28  OKTaOpa  2004r. 

BbimeyKa3aHHaa  reHepaabHaa  cxeMa  6bma 
yiBep’/Kacna  Ha  KoaaerHH  rOCCTPOR  PO  b  2007  r. 

KjiHMaTHHecKoe  paHOHHpoBaHHe  CeBepHoro 
KaBKa3a,  Ohiiit-Oiiitchckoh  ropnoii  rpynnbi  h 
naaTO  JIaronaKH  6biao  BbinoaHeHO  no  aaKaiy 
KaBKa3CKoro  bHocc})epHoro  3arroBe/inHKa,  no 
MaTepnaaaM  TKcneaHium  20 1 5  h  20 1 6  rr. 
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^ecHTHHHbie  HHCJia  naOnpaioTca  neper  lanaiyio  (HanpHMep,  1,25). 

A66peBHaTypw  h  coKpameiiiiH  aoa>KHbi  6biTb  paciiin(|)poBaubi  npn  nepBOM  ynoTpcoacnnn.  Ecih 
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T3KHX  3JieMeHTOB  MHOrO,  CTclThlO  MOIKHO  .ZIOnOJIHHTb  CnHCKOM  COKpailieHHH  C  paCHIH(j)pOBKOH. 

(bopMVJibi  hoji/Kubi  6biTb  BCTaBJieHbi  KaK  o6beKT  Microsoft  Equation  hjih  Ha6paHbi  b  pc.iaKTopc 
(JjopMyjie  Word,  pacnoJiaraTbca  no  nciiTpy  CTpaiiHUbi  6e3  a63an;Horo  OTCTyna,  c o n p o b o >k ,i aT bca  ckbo3hoh 
iiyMcpanHcii  (no  npaBOMy  Kpaio),  a  TaKiKe  HMeTb  SKCiuiHKapHio  (pacuin(J)poBKy  ooomaHCHHH  npn  nepBOM  nx 
ynoMHHaHHH  c  yKa3aHneM  cjihhhu  nsMcpcnna). 

B  kohuc  CTaTbn  MoryT  6biTb  npuBcaciibi  bjiaro/iapHOcru,  b  kotopom  cucuycT  ynoMHHaTb  jho.ich, 
KOTopbie  noMorann  npn  padoTC  nan  cTaTbeii;  hctohhhkh  (jmnancHpoBanmi. 

OTCbiJiKa  Ha  3aTeKCTOBbie  6  m  6  j  i  m  o  i  p  a  (|)  h  m  e  e  k  h  e  ccwjikh  npHBojiHTca  no  TCKCTy  CTaTbn  b 
KBanpaTiibix  CKOOKax  nyTeM  ynoMHnanna  Bcex  aBTopoB  (npn  OTCbiJiKe  k  HCTOHHHKy  c  1  -3  aBTopaMn),  jih6o 
nepBoro  aBTopa  n  cjiob  «h  ,ip.»  («et  al.»)  (npn  OTCbunce  k  HCTOHHHKy  c  4  n  donee  aBTopaMn)  n  ro,ia  Hijianna. 
CcbiJiKn  Ha  HecKOJibKO  nydjiHKauHH  o  .micro  aBTopa  3a  o.ihh  ro,i  noMciaioTca  .lodaBJicnHCM  ovkbbi  k  ro,iy 
mnamw.  B  cjiynae  OTCbiJiKH  Ha  HecKOJibKO  hctohhhkob,  ohh  npnBOflaTca  b  x  p  o  h  o  jt  o  r  h  h  c  c k o m  nopa^Ke  n 
pa3flenaioTca  tohkoh  c  3anaTon. 

(PopMaTBI  0(|)0pMnCHHH  OCHOBHbIX  BH.IOB  3aTeKCTOBbIX  6 H 6 U H 0 T p 3 ( |) H H C CK H X  CCblJIOK: 

Ccbunca  Ha  KHnry:  < Pomujiuh  M.O.  3arnaBHe  kuhth:  Cbcjichhh,  OTiiocainHCCM  k  3arnaBHio  khhth  /  Cbchciuhi 
06  oTBeTCTBeHHocTH  (HanpHMep,  pcnaKTop).  MecTo  h 3,3 anna  (ropoji):  EhaaTCJibCTBo,  ro,i.  Kojthhcctbo 
CTpaHHn;  b  KHHre.  DOE 

CcbiJiKH  Ha  ju-fcccpianmo  hjih  aBTopec[)epaT:  Oomujiuh  M.O.  3arnaBHe  jiHcccpTauMH.  Tun  .iHcccpTaiiHH. 
MecTo  H3,ianHa  (ropon),  ro,a.  Kojthhcctbo  CTpaiiHii  b  jiHcccpTauHH.  DOE 

CcbiJiKH  Ha  CTaTbio  b  KHHre:  Oomujiuh  M.O.  3arjiaBHe  CTaTbH  //  3a  marine  khhth:  Cbcjichhh,  OTnocaiHHCca  k 
3arjiaBHio  khhth  /  Cbcjichhh  06  OTBeTCTBeHHocTH.  MecTo  H3,TaiiHa  (ropon):  Mj.iaTCJTbCTBo,  ro.i  HijiaiiHa. 
CTpaHHpbi  CTaTbH.  DOE 

CcbiJiKH  Ha  CTaTbio  b  nepiio/iiiuecKOM  H3HaHHii:  Oomujiuh  M.  O.  3arnaBHe  CTaTbH  //  3arnaBHe  >Kypnaua.  E on. 
Tom.  JN2.  CTpannubi  CTaTbH.  DOE 

CcbiJiKH  Ha  MaTepHanbi  b  cdopiiHKC  KOH(|)epeHHHH :  Oomujiuh  M.O.  3amaBHC  CTaTbH  //  3arnaBHe  cdopiiHKa 
KOHcjjepeHUHH:  Cbcjichhh,  OTnocaiHHCca  k  3arnaBmo  coopiiHKa  (mccto  h  jiaTbi  npoBCHcnna  Kon(j)cpcnnHH). 
MecTo  H  j.iiaiiHa  (ropon):  MijiaTCJibCTBO,  ro.i.  Tom.  CTpaiiHUbi  CTaTbH.  DOE 

CcbiJiKH  Ha  3JieKTpoHHbiH  hctohhhk:  Oomujiuh  M.O.  3arnaBHe  MaTcpnaua  [OjicKipoinibiH  pecypc]:  cbchciiiih, 
OTiiocaiUHCca  k  3arjiaBHio  //  3arnaBHe  HHTcpncT-HCTOHHHKa.  I  on  cojjianHH  pecypca.  URL:  a.ipcc  CTaTbH 
(qaTa  odpameHHa:  0E0E2013). 

B  3aTeKCTOBbie  6 h 6u h 0 rp a (|)  h h e ck h c  ccmjikh  BKJHonaioTca  TOJibKO  peueroHpyeMbie  hctohhhkh  (CTaTbH 
H3  HayHHbix  /KypnauoB,  MaTepHanbi  KOH(|)cpcnnHH,  paiqcjibi  khht  h  khhth).  Ecjih  hco6xo,thmo  cocnaTbca  Ha 
H0pM3THBHbIH  JIOKV  MCHT  JIh6o  Ha  CTaTbK)  B  Ta3eTe,  TeKCT  Ha  CaHTC  HJIH  B  ouorc,  CUCHyCT  nOMeCTHTb 
HHtJjOpMapHK)  06  HCTOHHHKe  B  CHOCKy  no  OCHOBHOMy  TeKCTy  CTaTbH.  CHOCKH  0(|)OpM-iaiOTCa  CKB03H0H 
nyMcpanHcii  no  BceMy  qoKyMemy  apadcKHMH  mi(j)paMH.  B  CHOCKax  noMHMO  hctohhhkob  mo>kct  obitb 
qpyraa  HonouriHTcnbiiaa  Hii(|)opMauHa.  TeKCT  b  CHOCKax  o(|)opMuacTca  6e3  a63an;Horo  OTCTyna, 
BbipaBHHBaeTca  no  uinpHHe,  pa3Mep  uipH(})Ta  -  9  pt. 

KpoMe  toto,  ooa  jaTcubno  nonacTca  aBTopcKan  cnpaBKa,  coqepacamaa  Hii(|)opMauHFO  060  Bcex 
aBTopax:  tjiaMHjTHii,  hmh,  othcctbo  (noJiHOCTbio);  yHciibic  CTeneHb  h  3BaiiHa;  MecTo  padoTbi  c  yKa3aHHeM 
30JHKH0CTH;  KOHTaKTHbiH  TeJie(J)OH;  e-mail;  aBTopcKHe  HiincKCbi. 

Ida  aHTJiHHCKOM  H3biKC  b  ooajaTcubnoM  nopa.TKC  npHBOflHTca:  THTynbHaa  CTpannua;  najBauHa 
TaoJTHH  h  pncyHKOB;  duaronapiiocTH  (npn  HanHHHH);  JiHTepaTypa  (concp/Kamaa,  KaK  TpancuHTcpauHro,  TaK  h 
ncpcBon  Ha  aHTJiHHCKHH  H3biK);  aBTopcKaa  cnpaBKa.  I  Ipn  stom  anruoHjbmnbiH  BapnanT  annoTauHH 
(Abstract)  jjojHKeH  6bitb  hh (|>o p m am b i i bi m  (He  concp/KaTb  ooiiihx  cjiob);  opHTHHajibHbiM  (He  6bitb  KajibKoii 
pyCCKOH3bIHHOH  aHHOTapHH);  C 0 Jicp >K 3T CJI bn bl M  ( OTpa/KaTb  OCHOBHOe  COHCp/KailHC  CTaTbH  H  pe3yJIbTaTbI 
HCCJie^OBaHHH);  ct  p  y  k  t  y  p  h  p  0  b  a  n  n  b  1  m  (cuenoBaTb  jiorHKe  onncaHHa  pe3yjibTaTOB  b  CTaTbe); 
«aHTJioH3biHHbiMH»  (HanHcaHbi  KaHCCTBCinibiM  aHTJiHHCKHM  h  jbikom);  KOMnaKTHbiM  (yKJiaflbiBaTbca  b  odbeM 

iio  250  cjiob). 

I  lonpodiibrc  npaBHJia  npuBcnciibr  littn://hydro-sphere.ru/index.nhn/hydrosphere/requirements. 
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